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LINCOLN, NEBRASKA 


There's good reason for their confi- 
dence, because Lincoln, Nebraska 
is protect by Mathews Modern- 
ized Hiydrants—and that means 

safety plus. 
These great hydr last 
in simplicity vbil- 


rust or sediment. 

is shielded against rain, 

dust. All working parts are con- 
tained in 4 removable parrel which 
can be replaced in @ jiffy if the hy- 
drant is broken by 4 truck. And the 
damaged hydrant cannot le 

cause the main valve opens ag 
water pressure. 

Send for our illust rated folder 
which tells you the many distinctive 
features that make Mathews indis- 
pensable for every safet y-mindec 
community. 


Features Head can be turned 
» head, nozzle outlets easily 
evels raised or lowere¢ without 
case of 
toughness, elasticity 
rt to be jubricated e stuf- 
ction A mod- 

good as new 


by R. De 
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ers of “Sand-Spun” 
trifugally cast in san 
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From Calgary 


St. John to 
San Diego... 


Throughout the Western Hemi- 
sphere, Lock Joint has established 
its reputation as the pressure pipe 
of unfailing service. 

Lock Joint pressure pipe is sup- 
plied in four tested and proved de- 
signs, perfected through constant 
research. 

Whatever your water supply 
line problem may be, one of these 


SCOPE OF SERVICES:-—Lock 

Joint Pipe Company specializes 

in the manufacture and instal- 

lation of Reinforced Concrete 
age: Pressure Pipe for Water Supply 
B and Distribution Mains in a 
a wide range of diameters as 
: well as Concrete Pipe of all 
i types for Sanitary Sewers, 
a: 4 Storm Drains, Culverts and 
= Subaqueous Lines. 


to Rio... 


LOCK JOINT PIPE COMPANY 


Est. 1905 
P. O. Box 269, East Orange, N. J. 


PRESSURE PIPE PLANTS: Wharton, N. J., Turner, Kansas 
BRANCH OFFICES: Cheyenne, Wyo. ° 
Valley Park, Mo. ¢ Chicago, Ill. * Rock Island, Ill. * Wichita, Kan. * Kenilworth, N. J. 
Hartford, Conn. 


four standard Lock Joint designs 
is certain to satisfy your require- 
ments and give lasting service. 

Made in all standard diameters 
from 16” to 150”, Lock Joint Pres- 
sure Pipe is designed for all pres- 
sures common to American water 
works practice. 

You are invited to inquire at any 
of our offices for complete data. 


Denver, Colo. ° Kansas City, Mo. 
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T COSTS money to have a plumber 
repair leaking faucets and toilet 
bowls—so it’s natural for consumers 
to ignore small leaks for which they 
pay nothing. 

But when you install a system of 
regular meter inspection, test and 
repair, so that your meters will reg- 
ister at least 90% at 14 gallon per 
minute, the average consumer will pay 
a plumber to fix the leaks, rather than 
pay higher water bills. 

In this way, water waste is curbed; 
and in those cases where leaks are 
allowed to continue, additional rev- 
enue is obtained for water which 
otherwise would have gone unac- 
counted-for. Your experienced Trident 
Representative will be glad to help 
you start a meter testing and repair 
program. 


Experienced repair-men like 
the Trident meter because ——_ 


NEPTUNE METER COMPANY « 50 West SOth Steet ¢ NEW YORK 20, N.Y its simplicity makes it easier 
Atlanta, Boston. to repair. They are the best 


NEPTUNE METERS, LTD., Long Branch, Ont., Conada judges of meter values... . 


ask them. 


Tnident A Co. Trape Mark 
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The Research Foundry is an 
integral part of the research 
laboratory and is housed in 
the same building. It is 
equipped with the most 
modern facilities for metal- 
lurgical research and devel- 
opment. Cut shows an ex- 
perimental centrifugal cast- 
ing operation. 


To implement the expanded activities of our Research and 


Development Department in product and process research, 


we have built and equipped a new Research 
Laboratory and Foundry at Burlington where our 
General Offices and our Burlington plant are located. One 
of the largest and finest in the cast iron pressure pipe 


industry, its completion and recent dedication signalizes 
the 50th Anniversary of the founding of our Company. 


Foundry 


ENERAL OFFICES: BURLINGTON, 
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Engineering Facts about 
Johns-Manville TRANSITE PRESSURE PIPE 


Resistance to Corrosion 


...an index of long life 


Ability to withstand corro- 
sion is the most important 
single measure of the dura- 
bility or life expectancy of an 
underground water pipe ma- 
terial. Two factors—both 
inherent in the pipe itself — 
contribute to Transite’s ex- 
ceptional ability to resist 
corrosion. 


These are: 

I. The inherently corrosion- 

resistant materials of which 

Transite is made. 

2. The specially developed 

manufacturing process — em- 

ployed exclusively by Johns- 

Manville— which imparts a high 
ree of chemical stability to 

the finished product. 


In the manufacture of Trans- 
ite Pipe, the three basic 
ingredients, asbestos fibres, 


A load of Transite Pipe about to enter the steam 
curing tanks. This step in the Johns-Manville 
manufacturing process contributes substantially to 
the corrosion resist finished pipe—and, 


e of the 
therefore, to its long service life. 


cement, and silica—all basically corrosion- 
resistant by nature—are consolidated under 
tremendous pressure to form a pipe wall of 
dense, uniform, homogeneous structure. 
After forming, the pipe is subjected to a 
special steam curing process. 


It is in this steam curing stage that so 
much is contributed to the stability and 
structural integrity of the pipe. Here under 
the action of pressure steam, Transite as- 
sumes a new chemical identity. The silica 
unites chemically with the free lime ordi- 
narily associated with cement products and 


converts it 


Transite Pipe was first used by this large west 
coast city in 1933. Its exceptional corrosion re- 
sistance—an index of long life—has already made 
it possible for Transite to outlive other pipe several 
times over. 


is a registered Johns-Manville 
trade mark for its asbestos-cement pipe. 


into highly stable, insoluble 
calcium silicates. As a result, the cured pipe 
is unusually resistant to corrosive attack 
throughout its entire structure. 


This intrinsic resistance to corrosion has 
been substantiated by numerous installa- 
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Transite Pipe was installed in this Texas city ten 
years ago to repli pipe i that had 
been destroyed by soil corrosion in 7 years. The 
Transite mains are still on the job today with a 
long useful life ahead of them. 


tions. Some of these have been exposed to 
highly aggressive soils, both alkaline and 
acid, for many years. Many are now serving 
as replacements for other types of pipe 
materials under conditions so destructive 
that their useful service life had been 
seriously curtailed. 


Like thousands of other communities, this West 
Virginia city selected Transite Pipe because it 
Promised assurance of maximum life. Today, 
after 14 years of service, the first installation of 
Transite has already fulfilled this promise by out- 
lasting the pipe material previously used. 


In one such installation, a Transite main 
installed during 1932 in an extremely corro- 
sive soil was recently made the subject of 
careful study to determine its condition. 
Sections of the pipe, including couplings, 
were dug up and shipped to the factory for 
test. There was no evidence of deterioration. 
Pipe and couplings readily withstood the 
original factory test, equivalent to four times 
the normal working pressure of the line. 


Certain types of industrial service pro- 
vide an even more severe “‘proving ground”’ 
for the life expectancy of pipe materials, 
and here, too, Transite Pipe has demon- 
strated exceptional corrosion resistance. 
Coal mine service is a typical example. Here 


acid mine waters are frequently so corrosive 
that they have destroyed ordinary pipe 
materials in a matter of a few weeks or 
months. Yet Transite Pipe has handled 
these same waters under working pressure 
up to 150 lbs. for periods from 10 to 15 years 
with little, if any indication of deterioration. 


To evaluate the ability of pipe materials 
to withstand soil corrosion, the National 


ace sao - conditions were so severe at this 

i New England city that the 
life of the pA. material formerly used was only 
15 years. Transite Pipe, put in as a replacement in 
1934, continues to give the same efficient, depend- 
able service as the day it was installed. 


Bureau of Standards has conducted an ex- 
tensive series of field tests. These studies are 
based on exarnination of hundreds of pipe 
samples periodically removed from severely 
corrosive soils. In these and similar tests, 
Transite Pipe has consistently demonstrated 
its superior resistance to soil corrosion, con- 
firming the long life expectancy which this 
asbestos-cement pipe has evidenced in thou- 
sands of water works installations. 


Transite’s ability to provide yo dependable 
service is well illustrated by its performance in 
coal mines, where it tly ts other 
pipe mate-ials in carrying corrosive mine drainage 
waters. The 36’ Transite line shown above has 
been conveying acid mine waters for 15 years. 


For further details about Transite Pressure 
Pipe, write Johns-Manville, Box 290, New 
York 16, N. Y. 
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September 


October 


COMING MEETINGS 


6-7— New York Section at Otesaga Hotel, Cooperstown, 
N.Y. Secretary: R. K. Blanchard, Vice-Pres. & 
Engr., Neptune Meter Co., 50 W. 50th St., New 
York, N.Y. 


8-9— Minnesota Section at Hotel Nicollet, Minneapolis, 
Minn. Secretary: R. M. Finch, 518 Metropolitan 
Bldg., Minneapolis 1, Minn. 


14-16— Pennsylvania Section at Penn-Harris Hotel, Har- 
risburg, Pa. Secretary: L.S. Morgan, Dist. Engr., 
State Dept. of Health, Greensburg, Pa. 


22-23—Rocky Mountain Section at Acacia Hotel, Colo- 
rado Springs, Colo. Secretary: O. J. Ripple, Rip- 
ple & Howe, Cons. Engrs., 426 Cooper Bldg., Den- 
ver 2, Colo. 


22-23—West Virginia Section at Oglebay Park, Wheel- 
ing, W.Va. Secretary: J. B. Harrington, State 
Dept. of Health, Charleston 5, W.Va. For reser- 
vations write: A. R. Todd, Filtration Plant, 
Wheeling, W.Va. 


25-27— Missouri Section at Connor Hotel, Joplin, Mo. 
Secretary: Warren A. Kramer, Div. of Health, 
State Office Bldg., Jefferson City, Mo. 


28-30— Michigan Section at Park Place Hotel, Traverse 
City, Mich. Secretary: Raymond J. Faust, Div. 
of Water Supply, Bureau of Eng., Michigan Dept. 

of Health, Lansing 4, Mich. 


6-7—lowa Section at Burlington Hotel, Burlington, 
Iowa. Secretary: H. V. Pedersen, Supt., Wa- 
ter Works, Municipal Bldg., Marshalltown, Iowa. 
9-12—-Southwest Section at Biltmore Hotel, Oklahoma 
City, Okla. Secretary: Leslie A. Jackson, Mgr.- 
Engr. Little Rock Municipal Water Works, Rob- 
inson Memorial Auditorium, Little Rock, Ark. 


11-13— Wisconsin Section at Hotel Schroeder, Milwaukee, 
Wis. Secretary: L. A. Smith, Supt. Water 
Works, City Hall, Madison, Wis. 


(Continued on page 76) 
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Acidizing of the limestone core above produced 


the enlarged ges shown in the right hand 
photograph. The photographs below, taken 
with a subsurface camera, show screen ino 


gravel-packed well before and after acidizing. 


GALLONS PER MINUTE 


Scale incrustations and corrosion products 
on the well screen, pump, tubing and face 
of the producing formation will cut down 
the output of your water well. Dowell 
Acidizing Service is designed to remove 
these water-stealing deposits easily and 
quickly. Also, production may be increased 
due to enlargement of the water passages 
in the formation itself. 


Case histories of many Dowell serviced 
wells show excellent results. For example, 
in a 1900 foot deep water well, calcium 
carbonate and iron oxide incrustations on 


150 200 


FEET OF DRAWDOWN 


Drawdown Curves showing the advantages which have 
been obtained from proper chemical treating of water wells, 


the slotted liner had cut production to 
65 g.p.m. After Dowell service, the well 
produced 632 g.p.m.—an 872% increase. 


Dowell Acidizing Service requires a mini- 
mum amount of mechanical work since 
pulling of the pump or the screen is usually 
unnecessary. Experienced Dowell engi- 
neers do the entire treatment —using mo- 
bile equipment, they bring the proper 
solvents to the well site along with all 
necessary pumps, mixers and control 
equipment. Your nearest Dowell office 
will be glad to give you complete infor- 
mation and free cost estimates. 


DOWELL INCORPORATED - TIILSA 3, OKLAHOMA 


SUBSIDIARY OF THE DOW CHEMICAL COMPANY 


New York 20 Buffalo 2 Kansas City 8 Mt.Pleasant, Mich. 
Beston 16 Cleveland 13 Wichita 2 Hamilton, Ohie 
Philadelphia 2 Pittsburgh 19 Oklahoma City 2 Charleston 27, W. Va. 
Baltimore 18 Detroit 2 Houston 2 Salem, Illinois 

| Wilmington $$ = Chicago 2 New Orleans 12 Borger, Texas 
Richmond 19 St. Louis 8 Ft. Worth 2 Midland, Texas 
Jacksonville Indianapolis Shreveport 23 Wichita Falls, Tex. 
Atlanta Louisville Anniston, Alabama Lafayette, La. 


Long Beach, Oakland, Casper: Dowell Associate-International Cementers, Inc. 


SERVICE ORGANIZATION 


— 
a LISTS IN SCALE AND SLUDGE REMOVAL WITH CHEMICALS 
AFTER ACIDIZING 
400 Ai. sto 
300 
0 50 100 250 300 350 400 
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VEGETATIons 


as a taste in drinking water 


Don’t jeopardize your hard earned 
consumer good-will by letting vile 
tastes and odors slip into your water 
supply. Aqua Nuchar Activated Car- 
bon is the quickest, most economical 
water purification method to control 
tastes and odors originating from 
decaying vegetation, algae and indus- 
trial trade wastes. It has been used 
successfully by over 1200 communities 
to remove odors characterized as 
vegetable, earthy, woody, bitter, aro- 
matic, fishy, marshy, swampy and 
chlorine. 


Aqua Nuchar is specially manu- 
factured for use in water purification. 
For nearly twenty years, our Research 
Staff has carried on tests in our labora- 
tories and in the field to determine the 


correct combination of activated car- 
bon properties to give optimum taste 
and odor control. Aqua Nuchar now 
has these special qualities: superior 
activation, increased porosity, greater 
dispersion and better suspendability. 
Because of its extreme fineness, it 
disperses more quickly throughout the 
entire body of water and remains in 
suspension a longer period of time; the 
exceptionally porous carbon particles 
have a greater opportunity to contact 
taste and odor bodies in the water to 
remove them by adsorption. 


Write to our nearest office and ar- 
range to have our Technical Service 
Department study your taste and 
odor problems. 


division west virginia pulp and paper company 


PURE OIL BLDG. 
35 E. WACKER DRIVE 
CHICAGO 1, ILLINOIS 


NEW YORK CENTRAL BLDG. 
230 PARK AVENUE 
NEW YORK 17, N. Y. 


PUBLIC LEDGER BLDG. LEADER BLDG. 
INDEPENDENCE SQUARE 526 SUPERIOR AVE., N.W. 
PHILADELPHIA 6, PA. CLEVELAND 14, OHIO 
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W&T RESIDUAL CHLORINE RECORDER 


Culminating 35 years’ leadership in chlorination, W&T now offers 
the Amperometric Residual Chiorine Recorder to water works operators 
desiring the finest in chlorination control. For the first time, it is 
possible to actually SEE what you’re doing. 


WHAT THE RECORDER DOES: It provides a 
continuous, permanent record of actual chlorine 
residuals—either free available or total. 


WHAT IT IS: The Recorder consists of a cell and 
a recording mechanism attractively housed in a 
handsome, gray enameled pedestal to complement 
any W&T Chlorinator installation. Optional 
accessories include a Remote Residual Indicator 
and a Remote Alarm System. 


HOW THE RECORDER WORKS: In a continuous 
sample of the water under test, a function of 
the residual is measured and subsequently 
recorded on a 24 hour circular chart in 
terms of ppm of residual chlorine. 


ADVANTAGES OF RESIDUAL RECORDING: 
Residual recording includes these big 
advantages—(1) Better chlorination control 
(2) A permanent record of performance 
(3) A check on operating irregularities 
(4) Determination of chlorine demand (5) To 
ascertain residuals in the distribution system 
(6) As a check on chlorine usage to avoid 
wastage, and (7) Because the record is 
continuous, operating data is available which 
could not be obtained by periodic testing. 


WHAT USERS SAY: Many installations of this 

Recorder are in successful operation. 

Here’s what some users say— 

'—The recorder enables us to save many dollars 
on chlorine—” 

“—-This instrument functions. with extreme 
accuracy and fidelity. It provides something 
that experienced water plant operators 
have long desired—” 

“.—I congratulate Wallace & Tiernan on the 
development of this useful equipment 
which is probably the most important 
advance in the science of chlorination 
in the last twenty years—” 


WRITE TODAY FOR FREE CATALOGUE TP-59-C 
GIVING COMPLETE DETAILS ON THE W&T 
RESIDUAL CHLORINE RECORDER 


WALLACE & TIERNAN 


COMPANY, INC. 


CMLORINE AND CHEMICAL CONTROL EQUIPMENT 
MEWARK 1, NEW JERSEY * REPRESENTED PRINCIPAL CrTIES 


xii 


3 + 
? 
3 
3 3 
Bick 
| | 4 
om 
Ve 


AMERICAN WATER WORKS ASSOCIATION 


VOL. 41 © SEPTEMBER 1949 * NO. 9 


Use of Irrigation Water for Domestic Purposes 
By Robert T. Durbrow 


A paper presenied on April 29, 1949, at the California Section Meet- 


ing, Bakersfield, Calif., by Robert T. Durbrow, 


Secy., Irriga- 


tion Dists. Assn. of California, San Francisco. 


RRIGATION districts in California 

have been formed principally to 
furnish water for agricultural purposes 
during the long dry season, which var- 
ies from five months in the northern 
valleys to twelve months in the arid 
south. These districts have been es- 
tablished to extend cheap water to as 
great an area of farm land as it is pos- 
sible to irrigate with the water available. 
To accomplish this objective, irrigation 
districts have constructed thousands of 
miles of canals, ditches and pipelines 
in all parts of the state. The majority 
are operated seasonally so that water 
runs in them during the dry season 
only, and the ditches are dry between 
crops or during the rainy season. As 
the canals and ditches are frequently 
unlined, the water in them may be 
turbulent and may contain silt or sedi- 
ment. 

It was not intended that this type of 
water system be used to furnish do- 


mestic water, but residents along many 
of the canals, having no other water 
source, demand this service. The in- 
creased demands for domestic service 
from irrigation systems have brought 
the districts many problems, some of 
which have been solved while others 
have not. 


Health Hazard 

The principal difficulty involved in 
the service of domestic water from an 
irrigation system is that such service 
may be, or may become, a hazard to 
public health. Continued immigration 
into all parts of California is not only 
accenting the hazard but is contribut- 
ing to it. What were once pure and 
wholesome mountain streams may now 
be contaminated by the cesspools of 
the residents of the hillsides or the ham- 
lets upstream. Irrigation canals for- 
merly carrying clear melted snow may 
now be dirty drains for the closely 
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pastured fields on the upper slopes. 
The quality of the water for irriga- 
tion is not lowered by such contamina- 
ticn. In fact, quite the contrary is 
true, as elements of fertility may be 
carried to the crops irrigated. Beyond 
all doubt, however, a potential danger 
to public health is present as long as 
untreated water from such streams or 
canals is used for domestic purposes. 

If health hazards exist and the danger 
is recognized, then it may logically be 
asked why the situation is not reme- 
died. Actually, steps are often being 
taken to eliminate health hazards in 
inost districts serving domestic water. 
Miles of pipe are replacing open 
canals and ditches every year, and 
settling reservoirs and treatment plants 
are being built where users are suf- 
ficiently concentrated to justify such 
installations. Then, too, if disease is 
ever traced to the water supply, the 
state laws are very strict and the de- 
partment of public health is quick to 
see that proper precautions are taken 
or that the water service is discon- 
tinued. But there are still thousands 
of miles of open ditches in the state, 
and domestic services may be so far 
apart that the protection of the whole 
water supply is physically and eco- 
nomically impossible. Treating each 
water supply after it is taken from the 
canal is the only real safeguard. 

In four districts very much con- 
cerned with this problem, a survey 
made a short time ago indicated that, 
outside the concentrated populated 
areas served by those districts, there 
were 922 miles of open ditches and 
canals supplying approximately 1,550 
domestic services, or an average dis- 
stance between consumers of more 
than half a mile. In the Imperial Ir- 
rigation Dist., the average distance 
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between domestic services is consid- 
erably greater, for there are only a 
handful of diversions for domestic use 
over a canal system of 1,746 miles! 
Large quantities of water flow in these 
canals, and even when many domestic 
services exist, only a small portion of 
the total supply is used for such pur- 
poses in rural areas. 


Consumer Responsibility 


Who is responsible for the purity 
and safety of the water for these scat- 
tered domestic services? The irriga- 
tion districts have long maintained that 
they are in the business of furnishing 
irrigation water and that those using 
the water for any other purpose do so 
at their own risk. The districts resisted 
demands for domestic water because of 
the problems of pollution and contami- 
nation but also because of the seasonal 
nature of the irrigation supply. Scat- 
tered domestic once con- 
nected, can demand that water be main- 
tained in a ditch when it normally 
would be dry, causing water to be 
wasted and maintenance and repair 
schedules on the ditch to be upset. 
Many a district, however, has found 
that, although it is more trouble to 
maintain supplies for domestic serv- 
ices than for irrigation, the increased 
charges which may be levied more than 
make up for the added burden. Conse- 
quently, a pipe from a ditch to a farm- 
house, which at one time might have 
been ignored as a part of the irrigation 
service, is now sought out and charged 
the higher domestic rate. 

A graphic illustration of an attempt 
to meet these difficulties is contained 
in the following application for water 
for domestic use from the El Dorado 
Irrigation Dist. near Placerville. 


services, 
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Application for Water for Domestic Use 
To Et Dorapo IRRIGATION DistRICT: 


Being unable to obtain water for do- 
mestic use from any other source, «other 
than from the works of El Dorado Ir- 
rigation District, and realizing that El 
Dorado Irrigation District is primarily 
engaged in furnishing water for irriga- 
tion purposes, | hereby make application 
for water to be used for domestic pur- 
poses to be furnished from your 
canal or ditch, subject to your rules and 
regulations, to begin ——-——. 

| fully understand that your rate is 
$—— per month without a meter, or 
$—— per month when furnished through 
a meter, said minimum payment when 
furnished through a meter entitling the 
user to the use of 750 cu.ft. per month, 
any excess to be paid for at the estab- 
lished meter rates. Said rates being 
subject to change by the Board of 
Directors. 

It is also understood and agreed that 
El Dorado Irrigation District furnishes 
water for domestic use only when an- 
other supply is not available, and that 
the said District does not warrant that 
said water, so furnished, is fit for do- 
mestic use, is healthful or potable, and 
that in purchasing and using said water 
for domestic use the undersigned does 
so solely at his or her own risk. 

It is also understood that said water 
shall be available only when El Dorado 
Irrigation District has a supply in its 
system sufficient to furnish the same. 
It is also recognized that El Dorado 
Irrigation District is not required to 
maintain a continuous supply of water 
in said ditch or system. It is further 
recognized and agreed that the District 
shall have a right to discontinue furnish- 
ing water for domestic use at such times 
as a substitute supply may be available 
for my use, or at such times of the year 
as the District finds it impracticable to 
continue water in said ditch, or finds that 
said water cannot be furnished me with- 
out loss to the District. 
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It is further understood that water 
furnished under this application shall not 
be used for irrigation purposes. 


Attorneys disagree on whether or 
not the applicant's signature on such a 
form absolves the district of all respon- 
sibility for the purity and safety of the 
water furnished, but whether it does 
or not, certainly it puts the water user 
on notice that reasonable precautions 
should be taken if the water is to be 
used for human consumption. 

A similar precaution is taken by the 
Nevada Irrigation Dist. in the furnish- 
ing of domestic water. Printed on the 
face of each application for water is 
the statement: “Water furnished by 
Nevada Irrigation District under this 
application is not treated to make it 
safe for drinking purposes and anyone 
using same for such purposes does so 
at his own risk.” The same statement 
is printed on the back of the application 
as one of the “Conditions of .\eceptance 
of Water Service” and is recorded as 
“Rule 1° of the “Rules for the Distri- 
bution and Use of Water and Charges 
for Service.” 

Although both of the above districts 
disclaim responsibility for the safety 
of the domestic water furnished, they 
are each engaged in programs of im- 
provement of the water supply to the 
extent of their financial ability to do 
so. The plans of the districts include 
the extensive replacement of open 
ditches with pipelines, the lining of 
canals with concrete and major im- 
provements in reservoir space, dam re- 
pairs and protection of the supplies. 
Effect of Population Increase 

Irrigation districts have felt the pres- 
sure of increased population just as 
has almost every other area or city or 
town in the state. Many districts 
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formed in rural areas have been built up 
so that they are now suburban, and 
some could even be called urban. The 
effect of this influx is illustrated by the 
decreasing size of farms in three ir- 
rigation districts covering 10,000 acres 
east and north of Sacramento. Fifteen 
years ago the average property holding 
in this area was 30 acres, and today the 
average holding is 25 acres. In about 
the same period of time in the Fresno 
Irrigation Dist., which, with 236,000 
acres, is one of the largest in the state, 
the average holding has decreased from 
52 to 14 acres. As this trend toward 
smaller farms is general, the districts 
have been kept busy and_ financially 
hard-pressed to furnish the expanded 
service necessary and to keep up with 
the additional administrative burdens 
resulting from the greatly increased 
number of parcels of land. Many of 
the purchasers of small farms are re- 
tired or elderly persons who receive 
pensions or other income and wish to 
supplement it by farming or working 
out. 

It is frequently this type of person 
who is receiving domestic service from 
an open ditch in an isolated location. 
The furnishing of individual water 
treatment equipment for each of these 
scattered residents has been suggested, 
but no practical, dependable equipment 
is available within the financial means 
of these people. They would resist 
strenuously any attempt to force them 
to accept and pay for expensive treating 
equipment, and, as has been pointed out 
by officials of the state department of 
public health, it would be an impossible 
task to try to take action against every 
individual in the state who did not want 
to install and pay for an individual wa- 
ter treatment device. 

Even if it were possible to require 
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every individual to treat his supply, or 
if the district were required to do it for 
him, the results might leave much to 
be desired. A recent statement by 
the University of California Extension 
specialist in agricultural engineering 
bears on this subject. Asked about the 
availability of chlorinating units for 
small water services, he replied: “I am 
not acquainted with the automatic chlo- 
rinating device which you mention in 
your letter for $100. In fact, | have not 
yet seen an automatic chlorination unit 
that really worked.” In view of such 
a statement, it is obvious how difficult 
it would be to require a district or an 
individual to make a large investment 
in such equipment. 


Pure Water Law 

As it is felt that those taking water 
service from irrigation systems are 
themselves responsible if the water is 
used for drinking, and as enforce- 
ment of the sanitation laws against each 
individual is impractical and almost im- 
possible, the California Pure Water 
Law makes certain exceptions for the 
individual who supplies his own water 
and also for the purveyor of domestic 
water who supplies less than 200 serv- 
ice connections. The Pure Water Law 
(which defines a “person” as any pub- 
lic utility, municipality or other public 
body or institution, and “board” as the 
state board of public health) states: 

4011. No person shall furnish or supply 
water for domestic purposes from any 
source of water supply, unless he first 
files a petition for permission to do so 
with the board and receives a permit as 
provided in this chapter. 

4024. No permit is required of any 
person supplying water for domestic pur- 
poses on his own private property upon 
which there is no industrial camp, hotel, 
or temporary or permanent resort using 
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the water, or supplying less than 200 
service connections, unless a formal com- 
plaint is filed with the board. 


Section 4024 when first adopted elim- 
inated most irrigation districts from 
the permit requirements and was in- 
tended to do so because of the problems 
which have been discussed. Some of 
the districts, however—as, for instance, 
the four previously mentioned in which 
there were 1,550 domestic 
from 922 miles of canals—have serv- 
ice connections far exceeding the 200 
for which exemption from the permit 
requirement is granted. Because these 
services are from open ditches and there 
is always the possibility of pollution 
along the system, the health department 
would not and could not issue such 
districts a permit for the service of 
domestic water. As a result, the dis- 
tricts are constant violators of the law, 
if the individual domestic water serv- 
ices are deemed to be service connec- 
tions. 


services 


Proposed Legislation 


To remedy the situation, two pieces 
of legislation have been presented to 
the 1949 California legislature. 

The first of these bills exempts ir- 
rigation districts from the permit re- 
quirements of the California Pure Wa- 
ter Law except in specific areas con- 
cerning which the department of public 
health gives written notice to the dis- 
trict. This provision gives the depart- 
ment of public health authority over 
the districts in the event of an actual 
health hazard, but it eliminates the vice 
of the present law which automatically 
makes the directors of a district guilty 
of a crime for serving water without a 
permit. This legislation would reverse 
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the situation, so that, instead of first 
requiring the districts to obtain a per- 
mit (which they cannot obtain), the de- 
partment of public health is required 
to determine in advance that the dis- 
trict must have a permit for the serv- 
ing of domestic water in a particular 
area, 

The second bill adds to the California 
Pure Water Law definitions of the 
words “user” and “furnish or supply,” 
as employed in that law. Briefly, a 
“user” is defined as a user of water for 
domestic purposes, excluding any per- 
son or agency supplying water to the 
public. Thus, a farmer taking do- 
mestic water would be a user, but a city 
or town taking a domestic supply 
would not be a user. “Furnish or sup- 
ply” is defined as supplying water to 
two or more places of human habita- 
tion connected by a pipe system, but is 
specifically defined as not including 
supplying water to a user in a rural 
area for domestic purposes if the user 
receives the water directly from an open 
irrigation canal system. 

The effect of this bill would be sim- 
ilar to that of the first proposal, with 
the difference that the second would 
exempt services from canals in rural 
areas whether or not they were in an 
irrigation district. The first proposal 
would apply only to irrigation districts, 
but would apply to the whole district, 
whereas the second proposal would be 
more restrictive in that it would ex- 
empt only those portions of the dis- 
trict in which domestic services are 
made from open ditches. 

The two proposals are not incom- 
patible, and if they are both adopted 
they should make the enforcement of 
the California Pure Water Law much 
more practical and feasible than it has 
been in the past. The state director of 
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public health, Wilton L. Halverson, 
has endorsed the proposed definitions 
of “user” and “furnish or supply,” 
stating that he believes they will clarify 
the meaning of the code sections and be 
helpful to the department of public 
health in its administrative work. 

| Nore: Since this paper was written, 
the two proposed bills discussed have 
been passed by the California legisla- 
ture and signed by the governor. <A 
third bill to become law eliminates 
the exemption from the Pure Water 
Law for suppliers of less than 200 
service connections (in Sec. 4024 as 
cited ).—Ed. | 


Summary 


The problems which have heen dis- 
cussed in this paper are principally 
those affecting districts where under- 
ground or other alternate supplies of 
water are scarce or not available at all. 
and where large quantities of water 
are carried in open canals for irriga- 
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tion purposes. Other important fac- 
tors in these problems are the scattered 
nature of the domestic water users and 
the difficulties encountered in attempt- 
ing to safeguard the individual supply. 

One solution to such problems is 
the further protection of the water sup- 
plies so that the health hazard is mini- 
mized, and the increased piping and 
treatment of supplies when feasible, 
so that absolute protection is afforded. 
The other solution takes the form of 
placing the responsibility on the user 
if domestic water is taken from open 
canals .in rural areas. Both solutions 
are in line with common practice in 
rural areas. There are exceptions to 
the common practice, as in all things. 
and there are instances in which specific 
remedies must be found, but the law is 
believed to be strong enough to cope 
with the serious situations. In the 


others, it may be necessary to encour- 
age progress by education, illustration, 
demonstration and the exercise of pa- 
tience in generous measure. 


away every year. 


this issue (p. 792). 


This Months Couer 


Too experienced to be taken in by the outward tranquility of the rustic 
scene on the cover, most readers will recognize the menace of the mud and 
gravel deposits clearly visible in the foreground. 
graph (reproduced through the courtesy of the District of Columbia) is 
the Potomac River watershed, where 30,000,000 cu.ft. of soil is washed 
Aside from the loss to agriculture, the resultant high 
water treatment costs, flood damage, harbor siltation and destruction of 
aquatic life constitute a most disturbing problem. 
of such soil pollution and its effects, see the article by Harold A. Kemp in 
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Effect of River System Development on 
Water Quality in the Tennessee Valley 
By F. W. Kittrell and Fred W. Thomas 
Al paper presented on June 3, 1949, at the Annual Conference, Chicago, 


by F. W. Kittrell, Chief, Stream Sanitation Sec., and Fred W. Thomas, 
Public Health Engr., Tennessee Valley Authority, Knoxville, Tenn. 


IRST priority for water resources The French Broad and Holston 
development [should] be afforded Rivers flow from North Carolina and 
to beneficial consumptive use, present Virginia to form the Tennessee River 
or future, of waters for domestic and at Knoxville, Tenn. The river flows 
municipal purposes.” toward the south to pass through 
This quotation is from a statement northern Alabama and back toward 
defining the official policy of the the north through western Tennessee 
A.W.W.A. on national water resources to join the Ohio River at Paducah, 
(1). Federal adoption of the Asso- Ky., 650 river miles below Knoxville. 
ciation’s policy should assure adequate The mean annual rainfall of 51.7 in. ! 
protection of public water supply in- sustains a mean annual discharge of § 
terests in national resource develop- 65,000 cfs. into the Ohio. : 
ment programs. The geology of the valley is such 
No comparable priority was as- that large quantities of good-quality 
signed to the consumptive use of water underground water generally are avail- 
by Congress in establishing the Ten- able in only the predominantly agri- 
nessee Valley Authority and directing cultural western one-third of the basin. 
it to develop the natural resources, in- | The more thickly populated and more 
cluding water, of one of the major highly industrialized eastern area de- 
river basins of the nation. A review pends on surface streams for compara- 
of actual experience in the Tennessee able sources of water. Tributary 
Valley during the sixteen years since streams with extremely soft water 
the authority was established reveals from North Carolina mix with mod- 
how public water supplies have fared  erately hard-water tributaries in Ten- 
in the development of an area where nessee to produce water in the main 
no such priority was assigned. river at Chattanooga and downstream 
with a hardness of about 65 ppm. In 
1940 Tennessee Valley municipalities 
The area of the Tennessee River with a combined population of 880,000 
drainage basin (Fig. 1) is 41,000 were served by 261 public water supply 
square miles. It includes portions of — systems. 
seven states and in 1940 had a popu- TVA has harnessed the river sys- 
lation of approximately 2,500,000. tem for navigation, flood control and 
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power production through the con- 
struction of ten dams on tributary 
streams and seven on the main river, 
and the acquisition of or negotiated 
agreement for the integrated operation 
of fourteen tributary and two main 
river dams built by others. Another 
tributary dam is under construction. 

These dams form reservoirs with a 
combined storage capacity of 21,700,- 
000 acre-ft. The useful controlled 
storage capacity of 14,200,000 acre-ft. 
could maintain a river with a discharge 
of 19,500 cfs. for a year. The total 
reservoir shoreline is 10,000 miles, and 
the combined surface area of 1,130 
square miles is 2.75 per cent of the 
drainage basin area. 


Governing Principles 


The fifth amendment to the U.S. 
Constitution prohibits the taking of 
private property without due com- 
pensation. The provisions covering 
TVA rights of eminent domain and of 
conveyance supplement this constitu- 
tional amendment to assure full com- 
pensation for water works properties 
that are flooded or destroyed, provided 
they are not situated in a navigable 
stream channel. The federal govern- 
ment recognizes no liability for dam- 
age to properties in navigable stream 
channels, on the basis of its right to 
develop navigable waters for naviga- 
tion and flood control, which is para- 
mount to the rights of all other parties. 
Previous or existing use of either the 
channel or the water by other parties 
does not establish an inherent right, 
but is exercised through the sufferance 
of the federal government. Under this 
principle, the government can, without 
liability, stop completely the flow of 
water in a navigable stream channel 
below a dam built for navigation or 
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flood control, even though a down- 
stream municipality is dependent on 
the stream for a source of water sup- 
ply. The government can require re- 
moval, without compensation, of any 
structure in a navigable stream channel 
that interferes with navigation or flood 
control activities. 

The government is not liable for 
consequential damage unless it accom- 
panies the taking of property. Even 
in a nonnavigable stream, it is not lia- 
ble for the deterioration of water qual- 
ity that follows as a consequence of 
impoundage, for example, unless the 
property of the water works affected 
is taken in the process. If, on the 
other hand, a spring owned by a 
municipality and used as a source of 
water supply is flooded, ordinarily not 
only must the source be replaced but 
the quality of the new source must be 
at least equivalent to that of the origi- 
nal. 

The act creating TVA and defining 
its responsibilities, together with subse- 
quent amendments, gives priority in 
control of the river system to naviga- 
tion and flood control. The control of 
water for power production is desig- 
nated as secondary to these prime pur- 
poses. At this point, specific directives 
for the control of water end. 

TVA is authorized to negotiate con- 
tracts for the relocation of railroads, 
highways, bridges, electric-light plants 
and even mills and ferries, where the 
removal of such facilities is necessary 
to carry out the provisions of the TVA 
Act. Water works are covered by the 
catchall phrase “and all other proper- 
ties.” The authority is authorized to 
convey lands, easements and rights-of- 
way to water companies, among speci- 
fied agencies, to replace similar prop- 
erties and rights flooded or destroyed 
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by the construction of dams or reser- 
voirs. A fundamental purpose of the 
act is to foster “an orderly and proper 
physical, economic and social develop- 
ment” of the Tennessee Valley. A 
program designed to accomplish this 
purpose inevitably recognizes the es- 
sential nature of public water supplies. 


Effect on Structures and Properties 


Forty-one water supplies, serving a 
population of nearly 400,000, have been 
affected in some degree by the river 
system control program (Table 1). 

Effects on physical items, ranging 
from the flooding of a simple intake 


We 


TABLE 1 
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ment and assumed responsibility for 
making their own replacements, but 
most elected replacement in kind by 
TVA. Staff engineers of the author- 
ity prepared plans and_ specifications 
for the replacements and obtained the 
approval of the state health depart- 
ment having jurisdiction. The facili- 
ties were installed by TVA construc- 
tion forces and received final health 
department approval before transfer to 
the towns. It is noteworthy that an 
appeal to the courts was not necessary 
to achieve a single settlement. 
Professional integrity and common 
sense plaved an important role in re- 


Populations With Public Water Systems Affected By Impoundage 


Total in valley 

With public water systems 

Served by surface sources 

Affected by impoundage 

Water characteristics affected 
Physical properties affected 
New sources required 


structure to the complete inundation 
of a town with a water system, are 
concrete matters, subject to reasonably 
precise evaluation. Previous articles 
(2, 3) have reported most instances of 
this kind in the valley. Only a few 
justify brief repetition here as_ illus- 
trations of various types of adjust- 
ments made. 

Structures have been affected in 
sixteen systems serving 170,800 per- 
sons. Engineering estimates of reim- 
bursements or replacements totaled 
$885,000. A few towns selected cash 
settlements as the method of adjust- 


| Population 


No, ot 
Systems 
No per cent 
2,553,000 100 
261 880,000 34.5 
87 620,300 24.3 
40 398,400 15.6 
37 389,100 5.2 
16 170,800 6.7 
> 10,200 0.4 


placement activities. Regardless of 
the deficiencies in existing facilities 
being replaced, the new installations 
met the requirements of sound design 
and construction engineering practice. 
Bristol, Tenn. 

The Bristol water works intake is 
about 1 mile below a storage dam now 
under construction on the nonnaviga- 
ble South Fork Holston River. If all 
the turbines were idle following com- 
pletion of the dam, the only flow below 
it would be a very small amount of 
local inflow and leakage through the 
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dam unless special provisions were 
made for the release of water. This 
situation is the only one of its kind in 
the valley involving a water supply. 
A weir will be built across the river 
below the intake and a special supply 
line will be installed through the foot 
of the dam. This line will deliver 20 
mgd., which is four times the rated 
capacity of the water treatment plant 
and nearly seven times the present 
consumption. 

Special temporary arrangements are 
planned to assure a source of water for 
the town during the two- to ten-day 
period between the closure of the dam 
and the rise of the impounded water 
to the level of the special supply line 
intake. 

Jefferson City, Tenn. 

The chlorinated spring source of 
water for Jefferson City, a town of 
The 
hardness of the spring water was about 
200 ppm. A much greater flow was 
available from another spring with 
water of comparable hardness but 
poorer sanitary quality due to higher 
coliform organism, turbidity and color 
content. To assure water quality from 
the new source equivalent to that of 
the existing source required the instal- 
lation of a filtration plant. Upflow 
sedimentation, which gives good per- 
formance in softening plants. achieved 
economy of design and yields potable 
water with a hardness of only 85 ppm. 

A cash settlement of $25,000 was 
made to compensate for the increased 
cost of operating the more complex 
treatment facilities. 


2,600 population, was flooded. 


Kingston, Tenn. 
The Tennessee Dept. of Public 
Health requires a rating of 90 points 
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before approving a municipal water 
supply. The rating of the Kingston 
supply, serving 880 persons, was 75 
points. Inadequate protection of the 
spring source, which was subject to 
occasional flooding, and deficiencies in 
high-service pumping equipment con- 
tributed to the low rating. The spring 
and pumping station were in the back- 
water area of a proposed reservoir. 

It appeared that a sufficient quantity 
of water for a new source might be 
obtained by drilling a well to an un- 
derground fault, but geological evi- 
dence indicated that the well probably 
would be polluted through under- 
ground connections to the nearby river. 
A spring several miles from town was 
properly protected and the water de- 
livered to the distribution system by 
a new high-service pump in a new 
pumphouse, with the old pump as a 
standby. 

These improvements, combined with 
others made by the town, contributed 
to an increase in rating which subse- 
quently justified approval of the sup- 
ply by the Dept. of Public Health. 
Lenoir City, Tenn. 

Two raw-water intake lines on the 
hottom of a navigable river channel 
served Lenoir City’s water plant. One 
drew moderately hard water from the 
main river, and the other extended 
across the river to the mouth of a 
soft-water tributary stream. Both lines 
would have interfered with navigation 
and dredging operations necessary to 
maintain the 9-ft. navigation channel. 
The town was required to remove the 
intake lines at its own expense. The 
new intake line, paralleling the bank 
of the main river, cannot draw soft 
water from the tributary stream. No 
records are available to reveal the 
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change in hardness that accompanied 
the revision in intake lines. 


Rockwood, Tenn. 


Water which flowed by gravity 
through vitrified terra-cotta lines from 
springs to a pumping station near the 
river served as the source of supply 
for Rockwood. Chlorination was the 
only treatment employed. The old 
pumping station, which was to be 
flooded, was replaced by a new one. 
The gravity line from one of the 
springs was to be replaced, using cast 
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iron with leaded joints. The new line 
was to run near the edge of the reser- 
voir, and the state health department 
suggested that it should be placed 
above the normal reservoir level. This 
was done, although it required more 
expensive construction, including two 
ravine crossings, with the sections of 
line encased in concrete. 
Effect on Stream Discharge 

Duration curves of average weekly 
stream flows for the Tennessee River 
at Chattanooga before and after im- 
poundage (Fig. 2) reveal a marked 
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reduction in the range of discharge 
fluctuations that is typical of the con- 
trolled main stream in the valley. The 
same data (Fig. 3), plotted as average 
discharges for the individual months, 
reveal the redistribution of discharges 
throughout the year, with a shift of 
the minimum-flow period from Sep- 
tember and October to June and July. 

No water supply has experienced 
any problem known to be due to in- 
adequate stream flow resulting from 
control of the river system. The range 
of fluctuations in water levels on the 
main river reservoirs has been reduced 


70; is 
| Unregulated, 1921.32 
= 20 -— 


~ 


Months 


Fic. 3. Monthly Mean Flow 
(Tennessee R.—Chattanooga ) 


and simplifies the design and operation 
of raw-water pumps. 


Effect on Water Quality 


Impoundage is assumed to have af- 
fected the water quality of any supply 
now drawn from a reservoir or from 
a stream below any major reservoir. 
The effects may vary from slight re- 
ductions in the fluctuation of water 
characteristics, which are difficult to 
evaluate, to major changes in quality 
of which even the water consumers are 
aware. Including supplies for which 
new sources were necessary, the water 
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quality of 37 systems, serving munici- 
palities with a population of 389,100, 
has been affected (Table 1). 

A review of available water plant 
operation records to obtain a basis for 
evaluating changes in water quality 
generally yielded disappointing results. 
Few of the 37 towns involved had rea- 
sonably adequate records for both pre- 
and post-impoundage periods. Not 
one had complete records for both 
periods on the coliform organism con- 
tent of the raw water, which is the 
single most important measure of raw- 
water sanitary quality. The records 
gradually have improved over the 


years, and a few towns which had in- 
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adequate pré-impoundage records now 
have acceptable operating data, but 
the desired comparisons, unfortunately, 
cannot be obtained from these. 

Few records previously had been 
analyzed to determine changes in water 
quality following impoundage. In a 
number of instances, changes that co- 
incided with or closely followed im- 
poundage had been attributed to its 
effects, but a critical examination of 
the available data revealed that they 
were due to other causes. The adop- 
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tion of improved methods of water 
treatment and revisions in equipment 
often made it difficult to separate the 
effects of these changes from those 
resulting from impoundage. 

Most of the reservoirs developed by 
TVA were impounded during the pe- 
riod 1936-44. The periods covered by 
water plant operation records used for 
comparison of pre- and post-impound- 
age data varied from town to town, 
depending on local factors. In general 
they included four to five years in 
each period, 


Bacteria 


Coliform organisms, as an index of 
sewage pollution and potential pres- 
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ence of pathogens, constitute the most 
significant criterion of sanitary quality 
ior water supplies. Kittrell and Quinn 
(4+) have shown an 80 per cent de- 
crease—from 1,050 before, to 210 per 
100 mil. following, impoundage—at the 
50 per cent time ordinate of pre- and 
post-impoundage coliform duration 
curves for Knoxville raw water. Bac- 
terial plate counts on Chattanooga raw 
water decreased 97.5 per cent, from 
12,000 per milliliter in 1936 to 300 in 
1948 (Fig. 4). An exception to the 
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usual trend toward bacterial reductions 
following impoundage, which occurred 
at Harriman, Tenn., is described in 
the section on temperature. 

Although not involved directly with 
an existing source of water supply, a 
striking example of the decreases in 
coliform organisms that result from 
the conversion of free-flowing streams 
to reservoirs is afforded by a com- 
parison of the coliform content of the 
Tennessee River below Knoxville be- 
fore (5) and after (6) impoundage of 
Fort Loudoun Reservoir (Fig. 5). 


Temperature 


Radical changes temperature 
(Fig. 6) have occurred in’ streams 
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temperatures are not low enough to 
cause winter stratification. The mass 
of water in the reservoir cools to 
winter temperature more slowly than 
that in free-flowing streams, and the 
water discharged through the turbines 
is warmer than that in surface streams 
during November and December. The 
temperature then approximates that of 
the surface streams until summer stra- 
tification starts. 

The water drawn from the cold bot- 
tom stratum usually has low dissolved 
oxygen, high carbon dioxide—which 
reduces plH—and occasionally some 
hydrogen sulfide. No known difficulty 
has been caused in downstream water 
supplies by any of these changes. The 
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immediately below storage reservoirs 
(7). Summer stratification usually 
starts in the typical reservoir in April, 
with the reservoir one-third to one-half 
full of water that entered during the 
winter with a temperature of 40°— 
45°F. The turbines, with intakes deep 
in the reservoir, discharge the cold 
water until either all of it is with- 
drawn or the fall turnover occurs in 
November. The temperature of the 
turbine discharge gradually increases 
as summer advances, but rarely reaches 
the pre-impoundage peak summer tem- 
perature of 85°-90°F. Following the 
fall turnover, the reservoir remains 
isothermal through the winter, since 


Clinch River Temperatures 
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withdrawal of water from the bottom 
rather than the surface stratum, where 
algae develop, probably accounts for 
the absence of algal tastes and odors 
in water supplies below storage reser- 
voirs. 

The temperature of the water in 
streams below storage reservoirs in- 
creases or decreases toward that of the 
atmosphere as the water flows down- 
stream. At) Knoxville, 35 and 55 
niles, respectively, below reservoirs on 
two tributary streams, the mean annual 
temperature decreased 4.1°F. follow 
ing impoundage (4). At Chattanooga, 
on the main river below all storage 
reservoirs, the decrease was 3.0°F. 
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When the cold water comes in con- 
tact with warmer water downstream, 
it produces density currents, with 
sometimes unanticipated results. The 
Harriman situation, which has been 
reported by Churchill (8), is the out- 
standing and only serious example in 
the valley. 

Cold water in the Clinch River re- 
leased from Norris Reservoir, 76 miles 
above the confluence of the Clinch and 
Emory Rivers, flows upstream on the 
bottom of Emory River for a distance 
of 14 miles in summer. The warmer 
Emory River water flows downstream 
on the surface. When the release of 
cold water from Norris is reduced, the 
cold Clinch water flows downstream 
on the bottom and the warm surface 
water flows upstream to replace it. 
Raw sewage and industrial wastes 
including those from a pulp and paper 
mill—discharged at Harriman are car- 
ried upstream to the water works in- 
take by the reversals of flow, with the 
effect on water quality shown in 
Table 2. This table is a summary of 
operating records for a month when 
conditions were the worst ever en- 
countered (9). The average chlorine 
dosage was approximately that used 
to chlorinate raw sewage. The cost of 
chemicals for treatment was nearly $50 
per million gallons, which is compara- 
ble to costs for the chemical treatment 
of industrial wastes. When pollution 
from the town and water from the 
Clinch River are not present at the 
intake, the Emory River source pro- 
vides water with relatively low coli- 
form content and color, moderate tur- 
bidity and chemical requirements, and 
hardness and alkalinity of approxi- 
mately 10 ppm. 

The operator of this small plant, 
serving a population of 5,600, deserves 
unlimited credit for the alertness, in- 
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genuity and common sense with which 
hg met an almost insoluble problem. 
He was not always able to prevent 
some taste and odor in the treated 
water, but on only one or two occa- 
sions were coliform organisms found 
in the finished water, at which time 
he promptly issued boiling notices. 
TABLE 2 
Post-Impoundage Records 
(Harriman, Tenn., Oct. 1947) 


Characteristics 


Av. Max. Min. 
Raw Water 

Color—ppm. 107 200 30 
Turbidity—ppm. 42 80 | 5 
pH 8.6 6.8 
Carbon dioxide—ppm. 7 22 | Oo 
Alkalinity—ppm. 105 154 | 27 
Hardness—ppm. 138 | 34 
Coliform index—.No. | 

per mil. 59 1,000+ 10 
Bacteria— Vo. per mil. 180,000 20 

Finished Water 

Chlorine residual 

ppm. 0.7 2.0) 0 
Color—ppm. | 12 35 0 
pH: 8.1 9.0; 7.1 
Carbon dioxide—ppm. 3 18 | O 
Alkalinity-—ppm. 75 15 | 31 
Hardness—ppm. 194 | 74 
Coliform index—.No. 

per mil. 0 0 0 


Chemical Dosages—ppm. 


| | 
Alum 171 291 38 


Lime 123 
Chlorine 22 41 4.4 


The town, the pulp and paper mill, 
the Tennessee Dept. of Public Health 
and the TVA cooperated in determin- 
ing the cause of the stream flow  re- 
versals and in devising methods to 
overcome the difficulty at the water 
plant. Heroic measures were em- 
ployed. The pulp and paper mill op- 


| 


86 F. W. KITTRELL 
erated barges to transport its most 
concentrated wastes for discharge into 
the Tennessee River below the mouth 
of the Clinch, and to return and tie 
up at the water works intake with 
clean water taken from the Clinch 
above the mouth of the Emory. In 
cooperation with TVA the mill devel- 
oped and, at its own expense, installed 
facilities for the temporary treatment 
of its less concentrated wastes. Sub- 
sequently it has made process changes 
that have reduced still further the mill 
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stream near the upper end of the back- 
water, where pollution due to upflow 
is at a minimum. 

The situation is unique also from 
the standpoint of the responsibilities 
involved. The Emory River had been 
designated as navigable up to the 
points where the mill wastes and much 
of the city sewage are discharged, but 
not as far upstream as the water works 
intake. The TVA Div. of Law has 


expressed the opinion that: the fed- 
eral 


government is not liable for 
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wastes discharged to the Emory. The 
state health department and TVA pro- 
vided personnel and facilities for the 
necessary technical studies. When the 
cause of the current reversals was 
established, the TVA, with a loss in 
operational flexibility and efficiency, 
operated the Norris turbines at a con- 
stant rate during an entire summer to 
maintain a constant direction of flow 
in the Emory. Ultimately, the town, 
at its own expense, installed a new 
water works intake about 2 miles up- 
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changes in either quality or quantity 
of water in a navigable stream follow- 
ing development of the stream by the 
government; the discharge of wastes 
to a navigable stream does not result 
in an acquired right by those responsi- 
ble for the discharge; the government 
is not responsible for the pollution re- 
sulting from such waste discharge ; and 
the TVA could not build structures to 
correct the situation without violating 
established policies. 
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Turbidity 

Turbidity has been reduced strik- 
ingly by all of the larger reservoirs. 
This result is beneficial in the higher 
ranges of turbidity, since it makes for 
an overall saving in alum requirements, 
but it is not an unmixed _ blessing. 
Difficulty is encountered in coagulat- 
ing cold water with extremely low 
turbidity at some water plants, and a 
supplementary chemical, usually ferric 
chloride or sulfate, is sometimes neces- 
sary. Data from Chattanooga records 
are typical, with a 78 per cent reduc- 
tion in average annual turbidity, from 
180 to 40 ppm. (Fig. 7). At Knox- 
ville, the reduction in turbidity was 61 
per cent. 

The reductions in turbidity accom- 
plished by the reservoirs raise the 
question of the effect of siltation on 
reservoir capacities. This is not a 
problem of immediate concern in the 
Tennessee Valley. Careful siltation 
studies conducted before and following 
impoundage indicate that between 1,000 
and 4,000 vears will be required to fill 
the major reservoirs with silt. 


Color 

With the exception of a few stream 
sections below pulp and paper mills, 
the color of streams in the Tennessee 
Valley is of only minor importance. 
Routine determinations are made at 
Knoxville, Chattanooga and Harriman 
alone. The average annual color at 
Knoxville decreased 36 per cent, from 
22 to 14 ppm., following impoundage. 
A 65 per cent reduction in wastes 
from a large upstream pulp and paper 
mill, as well as impoundage, probably 
contributed to the reduction. Signifi- 
cantly, the greatest reduction occurred 
in the higher ranges of color, to facili- 
tate the production of a finished water 
with consistently low color. 
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Color at Chattanooga has remained 
at about the same low annual average 
of 8 ppm. Moderate increases oc- 
curred during 1935-37 and 1940-42 
but cannot be attributed to a definite 
cause. Color bodies from vegetation 
on the bottoms of newly impounded 
reservoirs may have played a part. 
Unusually low mean annual discharges 
during 1940-42 may have contributed 
to the increase during that period. Of 
greater interest is the change in reac- 
tion of color following impoundage re- 
ported by the Chattanooga operator. 
The application of lime ahead of the 
sedimentation basins, previously prac- 
ticed, appeared to fix the color. A 
shift in the point of application to the 
settled water ahead of the filters cor- 
rected this difficulty. A new structure 
to house the lime machine was neces- 
sary. 
Manganese 

Contrary to frequent experience with 
impounded waters, no positive evidence 
of difficulty with manganese is attrib- 
utable to the development of TVA 
reservoirs. Both Knoxville and Chat- 
tanooga operators reported evidence 
of manganese following impoundage, 
but in both places it is probable that 
coincidental occurrences merely called 
attention to conditions that previously 
had existed undetected. At Knox- 
ville, manganese stains appeared on 
the chlorinating apparatus and_ the 
filter sand following the adoption of 
free residual chlorination. At Chat- 
tanooga, a change in method by a 
large industrial consumer developed a 
need for process water of extremely 
low manganese content, which was 
met by prechlorination and lime treat- 
ment that reduced manganese from 
0.09 to 0.02 ppm. 
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Alkalinity 

The average annual alkalinity has 
not changed significantly because ot 
impoundage. A 6 per cent increase 
occurred at Knoxville, contrasted 
with a 5 per cent decrease at Chatta- 
nooga. 


Hardness 


Changes in average annual hardness 
have been minor. A 9 per cent in- 
crease at Knoxville probably was due 
chiefly to industrial wastes. A 9 per 
cent decrease at Chattanooga may have 
resulted from control of the river sys- 
tem. High stream discharges with 
low hardness which formerly passed 
Chattanooga in a relatively few days 
are controlled and spread over longer 
periods. Conversely, low stream dis- 
charges with high hardness which for- 
merly persisted for several months 
each year now are routed past Chatta- 
nooga in shorter periods to maintain 
higher minimum flows. If the increase 
in hardness due to industrial wastes 
above Knoxville had not occurred, it 
is probable that an even greater reduc- 
tion would have resulted at Chatta- 
nooga. 


pH 

Changes in pH were insignificant. 
A reduction of 0.1 in annual averages 
followed impoundage at Chattanooga 
and Knoxville. 


Tastes and Odors 


There are no reports of objection- 
able tastes and odors in water supplies 
taken from the Tennessee River sys- 
tem prior to 1939. In that year, with 
only one storage and three main river 
reservoirs completed, moderate tastes 
and odors occurred in the Wilson Dam 
and Sheffield, Ala., supplies; and a 
severe problem developed at Paducah, 
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Ky. At the peak of the difficulty, 138 
ppm. of activated carbon reduced the 
threshold odor from 100 to 12 but 
failed to achieve complete control. 
The source of the difficulty was not 
established definitely, since the Pa- 
ducah intake draws a mixture of water 
from the Ohio and Tennessee Rivers. 
Moderate tastes and odors have re- 
curred in the raw water every summer 
since 1939 but have been amenable to 
control with reasonable dosages of 
activated carbon. 

Each summer or fall of 1942-47, 
tastes and odors of varying intensity 
have occurred in the Shefheld, Wilson 
Dam, Decatur and Guntersville, Ala., 
water supplies on the Tennessee River. 
The taste, variously described as 
musty, earthy or grassy, is thought to 
result from the decomposition of algae 
developed in the favorable environ- 
ment of extensive shallow, clear em- 
bayments. Surprisingly low threshold 
odor values of 10 to 12 in the raw 
water and 2 to 3 in the finished water 
have caused widespread consumer com- 
plaints, and none of the usual methods 
for taste and odor control has proved 
successful. 

Representatives of the municipali- 
ties, the Alabama State Dept. of 
Health, commercial water plant equip- 
ment and chemical companies, and 
TVA have cooperated in seeking to 
identify the source of the difficulty 
and to devise an effective method of 
control either at the source or in the 
water plants. The attack on the prob- 
lem is continuing with the added co- 
operation of the U.S. Public Health 
Service. 

Fluctuations in Characteristics 
All water plant operators from whom 


opinions regarding the effect of im- 
poundage have been obtained—with the 
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understandable exception of the Harri- 
man operator and those concerned 
with taste and odor control—were 
convinced that plant operation has 
heen simplified by reductions in the 
rate, frequency and range of fluctua- 
tions in water characteristics due to 
upoundage. The frequeney and 
range of chemical feeding machine ad- 
justments required have been reduced 
because of more nearly constant tur- 
bidity, color, pH, alkalinity and chlo- 
rine demand. 

Duration curves of daily values for 
these and other constituents, including 
coliform organisms, have shown in- 
creased constancy of characteristics 
even for Knoxville raw water, where 
the intake is immediately below the 
confluence of two tributary streams 
with widely ditferent water character- 
istics, subject to upstream control 
(10). The consistent production of 
potable drinking water generally has 
been facilitated. 


Chemical Requirements and Costs 


So many factors obscure the true 
effect of impoundage on chemical re- 
quirements and costs that accurate 
comparisons are difficult. Although 
the chlorine demand of stored water 
generally is reduced, the adoption of 
new and improved chlorination prac- 
tices has resulted in increased use of 
chlorine. During the period covered 
by this article, chloramine residuals 
have been increased and_ prechlorina- 


tion and tree residual chlorination 
have been introduced at a number of 
plants. 


No increase in the aggressiveness of 
water due to impoundage has been 
found, but better understanding and 
acceptance of corrosion control prac- 
tices have resulted in increased use of 


lime. 
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Alum requirements at Knoxville, 
Chattanooga and South Pittsburg, 
Tenn., have been reduced 11, 18 and 
28 per cent, respectively. The lower 
alum dosage at Chattanooga is par- 
tially counterbalanced by the supple- 
mentary use of ferric chloride and 
copper sulfate since impoundage. On 
the basis of current costs of the chemi- 
cals used, it is estimated that the cost 
of coagulants has been reduced about 
17 per cent. After making adjust- 
ments for increased unit costs of chem- 
icals and increased use of chlorine due 
to the adoption of free residual chlo- 
rination at Knoxville, it is estimated 
that an 18 per cent reduction, amount- 
ing to about a $6,000 average annual 
saving, in the cost of chemicals has 
been realized. 


Opinions of Public Health Engineers 


The chief public health engineers of 
the two states in which public water 
supplies have been affected by TVA 
activities have furnished statements, 
with permission to quote them. Their 
opinions have an objectivity which the 
authors of this article cannot hope to 
achieve : 


When reservoirs are impounded, there 
are always certain problems that are pre- 
sented in regard to the source when con- 
sidered from a public water supply stand- 
point. The reservoirs impounded by the 
TVA are not exceptions. Tastes and 
odors have developed, thought to be as a 
direct result of these impoundments. The 
TVA authorities have shown an active 
interest in this problem, which concerns 
two or three of our public water supplies, 
and have made every effort possible to- 
ward locating the source of the trouble; 
it is firmly believed that once the trouble 
is found, which appears to be more of a 
reality at the present time than [at] any 
time in the past, [TVA] will do every- 
thing reasonable to make the necessary 
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corrections. We have always found the 
TVA authorities willing to cooperate in 
every way possible with the state in re- 
gard to impounded waters, with particular 
reference to public water supplies. Our 
contacts with the TVA engineers, par- 
ticularly those connected with the Health 
and Safety Section, have been most cor- 
dial and we with the Alabama State 
Health Dept. feel free to call upon them 
for technical advice and aid. 

Unless impounded areas are specifically 
for water supply, the general practice in 
the past [has been] to give little or no 
thought to water quality for use as a 
source of domestic water supply. It is 
conceivable that by the inclusion of water 
quality, consideration in the original plan- 
ning could be of great value in future 
water supply operations. —Arthur N, 
Beck, Chief Engr. and Director, Bureau 
of Sanitation, Alabama State Health Dept. 


As Sanitary Engineer with the Tennes- 
see Dept. of Public Health, I have worked 
very closely with sanitary engineers of 
the Tennessee Valley Authority on mat- 
ters relating to public water supplies and 
sewage disposal since the beginning of the 
development of the Tennessee Valley area 
within the state of Tennessee in 1933. In 
my opinion the policy of backwater ad- 
justments in so far as the effect on physi- 
cal structures was concerned has been 
very liberal. In several instances water 
supplies which were flooded out by im- 
poundage were replaced with complete 
new systems including source of supply. 
intake structures, pumping and treatment 
facilities designed in accordance with 
modern engineering practices, thus giving 
the municipalities in most cases an im- 
proved water supply. 

In most cases it has been found that wa- 
ter supplies utilizing the Tennessee River 
as a source... have not been adversely 
affected and in instances an im- 
provement in water quality has resulted. 
Although it is believed that the overall 
policy has resulted in an improved water 
quality in most instances under controlled 
flow conditions, it does appear that greater 
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benefits would result through recognition 
of the value of maintaining higher mini- 
mum flows, particularly in areas where 
pollution is high. It is hoped that this 
point may be given more consideration in 
connection with the establishing of future 
policies.—R. Paul Farrell, Director, Div. 
of San. Eng., Tennessee Dept. of Public 
Health. 


Summary 

A review of public water supply ex- 
periences involved in the development 
and control of the Tennessee River 
system provides information that justi- 
fies thoughtful consideration by those 
concerned with the role of water sup- 
plies in resource development pro- 
grams. 

1. The TVA act does not specify 
that special consideration or priority 
be given to public water supplies. 

2. The federal government is liable 
for compensation for all physical struc- 
tures and properties damaged by its 
river development activities, with the 
exception of those located in the chan- 
nels of navigable streams. 

3. The government is not liable for 
consequential damages, such as de- 
terioration of water quality, due to 
its activities unless a taking of prop- 
erty is involved. 

4+. The right of the government to 
develop navigable streams for naviga- 
tion and flood control is paramount to 
the rights of all other parties. 

5. Common sense and_ professional 
integrity played an important role in 
settlements made by representatives of 
TVA for damage to public water sup- 
plies resulting from its activities. 

6. Thirty-three dams of various sizes 
provide integrated control of streams 
in the 41,000-square mile Tennessee 
River drainage basin for navigation, 
flood control and power production, 

7. Public water supplies serving 
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only slightly less than one out of every 
six persons (15.6 per cent) in the val- 
ley have been affected in some degree 
by impoundage of streams. 

8. The beneficial effects that have 
followed impoundage have outweighed 
the adverse effects on public water 
supplies. Undesirable effects have 
been felt by less than 2 per cent of 
the total valley population. The ma- 
jority of these were affected by tastes 
and odors. Only 0.2 per cent have 
been faced with an acute public health 
problem. 

9. Other effects include: 

a. Beneficial—improved _ physical 
structures ; more nearly constant stream 
flow; reductions in coliform organism 
concentrations, turbidity, alum require- 
ments and chlorine demand; savings 
in the cost of chemicals reduced fluc- 
tuations in characteristics; in- 


creased simplicity of operation. 
b. No change, or indefinite change 


—hardness, alkalinity, pH, color (con- 
centration) and manganese. 

c. Adverse—difficulty of coagulating 
and settling cold, clear water ; difficulty 
of color removal; density currents; 
structures in navigable channels; and 
tastes and odors. 

10. The scarcity of available infor- 
mation on which to base an evaluation 
of the impact of river system develop- 
ment on public water supply quality 
points to the need for more emphasis 
on the accumulation of reliable routine 
water plant operation data. 
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Soil Pollution in the Potomac River Basin 
By Harold A. Kemp 


A contribution to the Journal by Harold A. Kemp, Director of San. 


Eng., Dist. of Columbia, and Vice-Chairman, Interstate Commission 
on the Potomac River Basin, Washington, D.C. This paper, in sub- 
stantially the same form, has been published (1949) by the Interstate 


HE term “stream pollution” im- 
mediately calls to mind pollution 
from domestic and industrial sources. 
This fact is a tribute to the long con- 
tinued efforts of the sanitarian and 
conservationist. Most people now fully 
realize the great destruction of aquatic 
life and the menace to human health and 
welfare caused by these types of pol- 
lution. It is unfortunate that the same 
consideration and publicity have not 
been given to soil and natural pollu- 
tion. Both have considerable effect on 
aquatic life and significant effect on the 
nation’s health and welfare. 

Two hundred years ago the Potomac 
River and all its tributaries were clean 
streams. All types of pollution were 
negligible in their effect on the quality 
of the water. During the next 100 
years soil or mud pollution materially 
increased, but a study, reported in 
1853, indicated that the Potomac River 
was suitable as a source of domestic 
water for Washington, D.C. Facili- 
ties were constructed and water from 
the Potomac River at Great Falls was 
delivered to the consumer in 1863. 
The turbidity of the water was never 
satisfactory but the people endured an 
ever increasing mud load for a period 
of about 40 years. The first filtration 
plant was placed in operation during 
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1905. There is now a clear, potable do- 
mestic water supply, but the cost of 
removing mud far exceeds all other 
costs in makirig the water suitable for 
use. 

In 1948 the mud load of the Potomac 
River at Washington was 1,650,000 
tons, as computed from turbidity tests 
made by the Washington Dist. of the 
Corps of Engineers. This figure does 
not include the bed load ef heavier ma- 
terials such as sand and gravel, which 
probably totals 200,000 tons. A con- 
servative estimate of the average an- 
nual mud load of the river is 1,700,000 
tons. It would be complacent to as- 
sume that this load results from stream 
bed erosion. The regimen or cross- 
sectional area of the main streams above 
Washington has not materially changed 
in 200 years. There is an actual loss 
of 30,000,000 cu.ft. of soil annually 
above Washington, equivalent to more 
than 1,300 acres or 2 square miles of 
6-in. deep topsoil. Although the eco- 
nomic loss to agriculture is appalling, 
this discussion will be confined to the 
effect of soil pollution on aquatic life 
and on public health and welfare. 


Effect on Aquatic Life 


Except for certain types of bacteria 
and other microscopic organisms, all 
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life needs oxygen and nearly all forms 
of life require sunshine. A lack of oxy- 
gen means immediate death, and dark- 
ness means a shortened and withered 
life. Organic matter consumes oxygen 
and is present in all streams. Even a 
stream free of domestic or industrial 
pollution carries decaying vegetation 
and animal life. This organic matter 
is mixed with mud and settles to the 
bottom of the river, covering fish life in 
the spawn-fingerling stage. The or- 
ganic matter consumes the oxygen 
present and the mud prevents reoxy- 
genation. A large part of fish life in 
its early stages will be destroyed. 
Those fish which survive must face 
another hazard, consisting of turbid 
waters. Mud or silt in suspension will 
clog or cut the gills of many fish and 
mollusks. A turbidity of 3,000 ppm. 
is considered dangerous if sustained 
for a period of ten days. During the 
flood of 1936 the turbidity of the 
Potomac River reached 6,000 ppm., 


with excessive turbidity lasting fifteen 
days. The fish kill was large and the 


oyster beds were severely damaged. 
It has been estimated that the total 
mud during 1936 was nearly 5,000,000 
tons. 

The poor fish must still meet an- 
other major hazard from organic mud 
deposits and turbidity. Worms, proto- 
zoa, algae, insects and crustacea are 
injured or destroyed. All are impor- 
tant to the life cycle of the fish and some 
are essential for food purposes. The 
destruction of any single group of 
these lower forms of life may result in 
injury or death to higher forms of 
marine life. Perhaps the word “ma- 
rine” should be omitted, for man him- 
self may directly suffer. All life is 
interdependent. 
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High Treatment Costs 


Any community which uses surface 
waters for domestic supply faces a 
real problem from turbidity. This ob- 
servation is particularly true for Wash- 
ington, where the summer consump- 
tion often exceeds 200 mgd. The raw 
water from Great Falls, which is about 
10 miles above the District of Colum- 
bia, flows through twin conduits to 
the Dalecarlia Reservoir at the district 
line, where some of the heavier mud 
settles to the bottom. The reservoir 
is cleaned as needed. From there, after 
the addition of alum, water is con- 
ducted to two different filtration plants. 
The McMillan plant, completed in 
1905, is located near the center of the 
District of Columbia and is of the slow 
sand type, with 29 filters totaling 29 
acres of surface area. The filters must 
be cleaned on the average of two times 
yearly. The plant’s rated capacity is 
100 mgd. The Dalecarlia plant, com- 
pleted in 1928, is located in the north- 
westerly part of the district near the 
Potomac River and is of the rapid sand 
type, with 20 filters totaling slightly 
over 4 acre. The filters must be 
cleaned, on the average, every two to 
four days, and the rated capacity is 
85 mgd. To give a clearer idea of the 
size of these plants: it would cost over 
$30,000,000 to replace them. It should 
be kept in mind that they were built 
for the prime purpose of removing tur- 
bidity from the river water. Because 
of the exacting demands of the public 
for a clear water, they will never be 
abandoned. Furthermore, sani- 
tary engineer now realizes that the fil- 
tration process is extremely effective 
in removing harmful bacteria and mi- 
nute organisms from the water. Just 
how, then, would a reduction in tur- 


- 
. 


794 


bidity benefit the users of domestic wa- 
ter? 

Adequate soil conservation in the 
basin can reduce the turbidity of the 
river by over 75 per cent. The turbid- 
ity, for 95 per cent of the time, can be 
kept below 100 ppm. and probably 
below 25 ppm. for long sustained pe- 
riods. During the 1936 flood turbidi- 
ties reached 6,000 ppm., and on the 
peak day more than 1,500,000 tons of 
soil passed by the city ; for the duration 
of the flood the total was over 3,500,000 
tons. 

It is staggering to think of the loss 
of over 60,000,000 cu.ft. of soil in a 
single flood. It would take a freight 
train 337 miles long to haul this load! 
Even with a turbidity as low as 100 
ppm., water is not clear, as it contains 
400 lb. of soil for each million gallons 
and a one-candlepower light disap- 
pears at a 12-in. depth. For the good 
of the basin as a whole, including the 
farmer and his successors, every effort 
should be made to reduce erosion and 
produce reasonable turbidity in the 
river. 

If proper measures are taken, Wash- 
ington will be able to reduce its cost 
of water treatment considerably. The 
savings in alum, lime and chlorine 
would total $34,000 per year at present 
costs and consumption; the savings in 
dredging of the reservoirs, another 
$12,000; and the cleaning of filters, at 
least $5,000. Exclusive of capital 
charges, the savings would be over 
$50,000 per year. It should be em- 


phasized that the farmer will profit 
materially in making this saving avail- 
able to the people of Washington. 

Soil erosion has progressed to such 
an extent that vegetation is being 
washed into the streams and settles to 
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may cover and kill normal aquatic 
plant life. The decomposition of this 
mixture may impart decided tastes and 
odors to the water, which is difficult to 
treat. During February 1948 the 
people of Washington really suffered. 
Decaying plant life on the bottom of 
the river was covered for a period of 
about 40 days by a solid sheet of ice. 
Oxygen in the water was consumed 
and new oxygen could not be absorbed 
from the air. When the thaw oc- 
curred, the ice floes scoured the river 
bottom and a musty taste and odor 
were imparted to the water. Filtration 
plant capacities were not large enough 
to secure adequate control. 


Dredging Expense 

The Potomac River is navigable up 
to the city of Washington and must be 
kept open to traffic. Above Washing- 
ton, the river is rapid, and even the 
heavier sands and gravel are gradually 
forced downstream. When the flow 
reaches the wider, deeper and flat river 
it is slowed and the material drops out 
of suspension, the heavier in the vicinity 
of Washington, the lighter even reach- 
ing the ocean. At least 90 per cent of 
the silt is deposited in the river. The 
bottom is being raised and sometime 
extensive dredging must be under- 
taken. Even now it is necessary to re- 
move about 150,000 cu.yd. of silt each 
year from the river in the metropolitan 
area in order to maintain navigable 
depths in the deeper parts of the river 
farther downstream. It has been es- 
timated that a saving of $60,000 per 
year could be made at the present time 
if turbidities could be reduced to 100 
ppm. Future savings are problematical 
but could be many times greater. 

Natural pollution is usually consid- 
ered the result of the normal process 
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of growth and decay of plant and ani- 
mal life on land and in the water, do- 
mestic pollution excepted. When soil 
erosion progresses to such an extent 
that bushes and even trees are washed 
into the stream, natural pollution should 
be regarded as part and parcel of soil 
pollution. The Potomac River, par- 
ticularly the stretch between the Mo- 
nocacy River and Washington, is no 
longer a river of unmarred natural 
beauty. In the stretch between Key 
Bridge in Washington and Great Falls, 
the rocky bottom at elevations higher 
than the normal stream bed is covered 
with mud, silt and debris of all sorts, 
even including parts of farm buildings 
and equipment. The true aesthetic 
value is destroyed and the metropoli- 
tan area suffers a real loss. Farther 
downstream, in the tidewater reaches, 
coves, bays and creeks are being marred 
and converted into mud flats. Many 
sections are being filled in on account 
of their unsightliness, to the detriment 
of the river’s recuperative power in 
the assimilation of pollution. 

Another of the major adverse con- 
ditions created by soil pollution is the 
filling in of harbors. Many important 
sarly settlements in Maryland and Vir- 
ginia lost their value for the simple 
reason that ships were prevented from 
docking. Examples include Bladens- 
burg on the Eastern Branch of the 
Anacostia River, Piscataway on Pisca- 
taway Creek, Port Tobacco on Port 
Tobacco River and Dumfries on Quan- 
tico Creek. Unless expensive dredg- 
ing is maintained, Washington will 
lose its value as a port. 


Soil Conservation and Floods 


To date there has been no indication 
of a decline or even leveling off of the 
amount of soil in the river. The de- 
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creasing cover and increasing erosion 
are releasing more and more water to 
streams during storms, lowering the 
normal ground water table where wa- 
ter is sorely needed during sustained 
droughts and raising the height of 
peak floods downstream where physical 
damage may be inflicted by inundation. 
The District of Columbia has adequate 
protection against floods of the mag- 
nitude of 1936, but other communities 
may not be so fortunate. A super- 
flood would create real trouble, par- 
ticularly in various areas upstream. 
The adequate use of soil conservation 
methods will probably lower the peak 
stage in the Washington area by about 
1 ft., and upstream, in the vicinity of 
Point of Rocks, by about 3 ft. Costly 
cleanup operations in the removal of 
mud and debris would be considerably 
lessened. 


Conclusion 


This paper has only touched the 
high spots, but everyone with a little 
imagination can picture the adverse 
results of continued uncontrolled soil 
pollution. Just compare today’s con- 
ditions with those reported by Father 
White, a missionary to the Indians, 
back in 1634: 


This is the sweetest and greatest river 
I have ever seene, so that the Thames is 
but a little finger to it. There are now 
marches or swampes about it, but solid 
firme ground, with great variety of woode, 
not choaked up with undershrubs, but 
commonly so farre distant from each 
other as a coach and fower horses may 
travele without molestration. The soyle 
is so excellent that we cannot sett down a 
foote, but tread on strawberries, raspires, 
fallen mulberrie vines, acchornes, wal- 
nutts, saxafras, etc., and those in the 
wildest woods. The ground is commonly 
a black mould above, and a foote within 
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ground of a readish colour. All is high 
woods except where the Indians have 
cleared for corne. It abounds with deli- 
cate springs which are best drinks... . 
If the present rate of erosion con- 
tinues, here and throughout the world, 
it will be impossible to replenish the 
losses, making the ultimate outcome a 
very dismal prospect. [Erosion can 
and must be reduced to reasonable lim- 
its so that nature and man can keep 
step with this destructive force. The 
District of Columbia realizes that it 
must cooperate with agricultural in- 
terests for its own protection against 
the cause and effects of wasted soil. It 
is now planning facilities which will 
cost over $1,500,000 for the purpose of 
making its sewage sludge economically 
available to the farmer as both a humus 
and a fertilizing material. 
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The author has endeavored to point 
out that the inhabitants of the Potomac 
watershed are face to face with a con- 
dition which, if left uncontrolled, will 
continue to deplete the natural re- 
sources of the area and, as conditions 
become progressively worse, will have 
an increasingly adverse effect upon 
future generations. It is gratifying to 
see those confronted with similar prob- 
lems in other sections of the country 
awakening to the realization that they 
must do something constructive to pro- 
tect the nation’s welfare. Situated in 


one of the most fertile spots in the 
United States, with the nation’s capi- 
tal on the banks of the most important 
stream of their watershed, it hehooves 
the people of the Potomac region to do 
all in their power to undertake cor- 
rective measures. 


JourNAL (Vol. 41, p. 422 


Erratum 


As a result of an oversight, an omission occurred in one of the illus- 
trations for the paper by Malcolm S. McIlroy, “Pipeline Network Flow 
Analysis Using Ordinary Algebra,” which appeared in the May 1949 
In Fig. 3, the graph showing error in head 
loss approximation on p. 427, the upper sloping line should have been 
labelled ‘‘n = 2,” and the lower line, “n = 1.85.” 

For readers desiring to make this correction in the article, the corrected 
graph is reproduced on p. 10 (P&R) of this issue. 
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COUNT it a distinct honor that you 
should have invited me to attend 
your Conference. It is more, it is a 
gracious compliment to my colleagues 
in Great Britain. 

It is, I believe, the first time a repre- 
sentative of the British Waterworks 
Assn. has attended your 
That I should be that representative 
is a great privilege, more especially as 
this is the occasion you had selected for 
conferring a very high honor on one of 
our most distinguished members. 

I refer, of course, to Mr. Henry 
Berry, the Immediate Past President 
of the B.W.A., a member of Parlia- 
ment, and for nearly a quarter of a 
century a member of the great Metro- 
politan Water Board. 

Mr. Berry and I are members of 
different political parties. His party is 
in power at the moment; mine, for a 
short while, is out; but we are great 
friends and good colleagues. He comes 
from the great metropolis, I from the 
industrial part of Yorkshire. We are 
both Past Presidents of the B.W.A., 
and have been members of the Execu- 
tive Board for many years. We are 


both members of His Majesty’s Cen- 
tral Advisory Water Committee—set 
up by the goverment to advise it on 
water supply problems. 

We have much in common, so that 
you will realize how greatly disap- 
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pointed I was when I received a letter 
from your Secretary, the day before 
I sailed for Canada, informing me of 
Mr. Berry’s inability to make the trip 
and asking me if I would present his 
paper. I am sure everyone in this hall 
shares, with me, that disappointment ; 
for the man you had thought fit to 
honor is a delightful personality and 
a witty speaker. 

I had a talk with him just before I 
left England, and he wished me to con- 
vey to you his great regret at not be- 
ing able to be with you, and his best 
wishes for a successful conference. He 
promised to mail the transcript of his 
paper to me in Canada, but unfortu- 
nately it did not arrive, a fact which 
must be a disappointment to you all; 
and so it falls to my lot to fill the breech 
as his deputy. Not having the slight- 
est clue as to what line Mr. Berry 
would take—for this is in no way a 
joint paper—and having had practically 
no time for preparation, I have decided 
to give a general talk on water supply 
in Great Britain. 

First and foremost in this matter of 
water supply, we are, no doubt like 
yourselves, particularly alive to the 
problems of the prevention of pol- 
lution and of constantly increasing 
consumption. 

In a densely populated island, where 
some 48 millions of our population of 


50 millions have a piped water sup- 
ply, and with a rising standard of con- 
sumption, the problems of safeguarding 
the purity of supplies are bound to be 
difficult. 

During the war the minister of health 
issued an edict making it compulsory 
for water undertakers to chlorinate 
their supplies, although in the case of 
many undertakings where supplies are 
drawn from the uplands, especially in 
the case of my own undertaking in 
Yorkshire, the supply at the source is 
of such a high degree of purity as to 
render this unnecessary. 

This edict is still in force, and, in 
addition to chlorination, practically all 
the large undertakings have installed 
water treatment plants, many of these 
of the most modern high-pressure type. 

At the moment in England, where, 
unlike you on this vast continent, we 
have no large lakes or huge rivers and 
where we have to rely for supplies 
upon the dammed valley streams in the 
highlands, and a few rivers and under- 
ground sources in the plains, we are 
threatened with a serious shortage. 
This has been occasioned by the fact 
that there has been a steady increase in 
consumption of up to 10 gpd. per capita 
in the last ten years, and owing to the 
war the construction of new works to 
meet that extra demand has almost 
been at a standstill. 

In the areas of well supplies under 
the 1945 Water Act, we have evolved 
controlling legislative machinery for 
districts where overpumping of under- 
ground supplies is likely, consisting of 
a system of licensing further extrac- 
tions of water. 

In the areas which rely on upland 
sources, we developed in the half cen- 
tury after 1875 a system of acquiring 
large areas of gathering grounds and 
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controlling access and types of agri- 
culture so as to ensure the maintenance 
of the purity of water. 

The pressure of population has neces- 
sitated a review of that problem. One 
of the most urgent questions which 
the undertakers are having to consider 
is the demand by certain sections of 
the population for access to the gather- 
ing grounds of water undertakers. The 
problem is a difficult one and must be 
looked at in the light of the circum- 
stances of the country as a whole. 

There is an urgent need for enlarging 
agricultural production. There is an 
urgent need for the afforestation of 
increasing areas of land. There is an 
urgent need for healthy exercise and 
recreation by many of the people in 
towns. There is an urgent need to 
maintain the purity of the sources from 
which the great cities draw their water. 
It is no light task in such circumstances 
to have to decide what is the true in- 
terest of the nation. 

There is a bill now before Parliament 
which is dealing with access to open 
spaces generally and it would not be 
right for me at this stage to say what 
legislation will finally be put upon the 
statute book, nor what will be its effect 
upon water undertakings situated, as 
is my own, in the uplands and high- 
lands of our country. 

In my country, and it may also be 
true of yours, few if any of the people 
are interested in water supply as long 
as it is available, but the problem of 
bringing more and more water to an 
ever growing thirst is indeed likely to 
bring itself to their notice if we in the 
water industry do not, within the next 
few years, increase our reserves and 
carry out the urgent works which have 
been delayed by the war. 

As regards the future of the water 
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industry in Great Britain, while it is 
true that the Labour Party has included 
the question of nationalization in the 
program for the congress which is be- 
ing held at this moment, I doubt if 
there will be any great change in the 
future setup. 

Of the 1,000 water undertakings in 
the country, the 125 largest supply 
some 75 per cent of the population, 
leaving some 800-odd of the smaller 
undertakings to supply the remaining 
25 per cent. It is clear that these 
smaller undertakings cannot possibly 
be efficiently administered, obviously 
on account of the fact that their finances 
are relatively small and it is not pos- 
sible to engage a properly qualified 
staff or employ up-to-date methods. 

Realizing this difficulty, the govern- 
ment commenced a survey of the wa- 
ter resources of the country some three 
years ago, with a view, no doubt, to re- 
gionalization, and in this way the 
smaller undertakings would be ab- 
sorbed in the larger to the mutual bene- 
fit of both. This survey is now almost 
complete, and, very probably, joint 
boards will be set up in the near fu- 
ture, with representation proportionate 
to the size of the various undertakings 
comprising the board. 

It must be appreciated that while the 
various undertakings are self-adminis- 
tered, they are nevertheless to a certain 
extent controlled by the minister of 
health under the Water Works 
Clauses Act of 1847 and the Water 
Act of 1945. About one-third of the 
undertakings are owned and adminis- 
tered by the municipalities; another 
third, like the Metropolitan Water 
Board, by joint boards; and the re- 
mainder, by companies. So far as the 
two former groups are cc mecerned, they 
are not allowed to make any profit or 
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show a loss. To achieve this end, the 
water charges are subject to review at 
definite fixed periods—sometimes three 
years, sometimes five. In like manner, 
the companies are controlled in so far 
as the profits they are allowed to make 
are concerned and also in the matter of 
issue of stock. 

It will be seen, therefore, that, with 
the government already having so 
much control, there is little need for 
full nationalization. 

I feel that the industry will be re- 
gionalized, and this, to my way of 
thinking, will be an improvement on 
the present setup. 

May I say a word or two regarding 
the newly formed International Water 
Supply Assn., of which body I had 
the honor to be elected the first presi- 
dent, preliminary to the first real con- 
gress, which is to be held in Amster- 
dam in September 1949. 

It has been noted that your Associ- 
ation has not found it possible to be 
with us in this work, and, while we ap- 
preciate your reasons, we have great 
need of your help. 

It may be that, from our experience 
gained in organizing this first congress. 
we shall have to limit congresses to one 
in every five years, and meetings of the 
executive board to one each year. It 
is clear also, that the organization of 
the congress must be left almost entirely 
in the hands of the country within 
whose borders it is to be held. 

It is essential that the practical work- 
ing of the organization shall, first, make 
it easy for all who are interested to 
join and play an active part in the or- 
ganization; and secondly, that the 
financial burden, both by way of sub- 
scription and the cost of traveling to 
meetings, shall not be so great as to 
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render the efforts of those interested 
nugatory. 

I believe that the great American 
water industry, which has, perhaps, 
more than that of any other single na- 
tion to contribute to this sphere of 
work, will not, in the long run, let my 
plea made on behalf of a large number 
of countries go unanswered. 

It is my pleasure and privilege to 
convey to you greetings and good 
wishes from the B.W.A.—representing 
some 600 authority members scattered 
throughout the British Empire. I am 
indeed honored by the invitation to 
your most hospitable country and I am 
sensibly impressed by your kindly re- 
ception of me, by your overwhelming 
generosity and by the fine spirit that is 
abroad in your land. 

I was about to say that this is my 
first visit to America and while it is 
true that I have never previously 
crossed the Atlantic I have on many 
occasions been on friendly American 
soil. 

On the way from my club to the of- 
fices of the B.W.A., I have to traverse 
Grosvenor Square, perhaps the finest 
of our many London squares—which 
was dedicated to your great nation— 
where the grass throughout the season 
is as green as the memory of one of the 
greatest statesmen of our time, for 
whom we have a deep and _ lasting 
affection. 

Over the last century you have made 
a wonderful contribution to civiliza- 
tion, especially in the progress you 
have made in the field of water supply. 
In the wider field you have made a 
still greater contribution during the 
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war, which considerably enhanced the 
close friendship already existing be- 
tween the peoples of America and 
Britain—a common bond of interest 
which has been greatly strengthened 
by your most generous assistance in 
our postwar period of difficulty. 

We are deeply grateful for that as- 
sistance, and, although we are living 
a life of austerity, we are doing so with 
good grace in an earnest endeavor to 
stabilize our position so that we can en- 
joy the standard of living to which, for 
many centuries, we have been ac- 
customed. 

We English-speaking peoples have 
much in common—your ways are our 
ways—our love of country, of home 
and of our fellowmen and our peace- 
ful way of life are the same in spite of 
the strip of sea that divides us. 

Our literature and our language have 
a common root. That is an advantage 
which it is impossible to overestimate. 
It makes it so much easier to avoid mis- 
understanding. It makes it so much 
“asier to work together. It is so much 
easier for us to see the “other man’s” 
point of view, for we speak the same 
language and have the same kind of 
thoughts. 

In the world of water supply we 
shall not be competing. It may be that 
we shall be able to develop an exchange 
of ideas, and that the development will 
be of advantage to the rest of the world. 

In the greater world, our roots, our 
language and our attachment to com- 
mon ideals are certain to make us 
march together, through the years to 
come, seeking the betterment of hu- 
man life. 


ks, 


Diatomite Filters for Swimming Pools 
By John E. Kiker Jr. 


A contribution to the Journal by John E. Kiker Jr., Prof. of Public 
Health Eng., Univ. of Florida, Gainesville, Fla. 


| the treatment of water of low 
turbidity, diatomaceous earth filters 
can be used without the addition of 
coagulants. They also require less 
area than conventional sand _ filters. 
The first multi-unit installation of dia- 
tomaceous earth filters for water clari- 
fication in Florida is located at the 
University of Florida swimming pool. 
The Florida State Board of Health 
does not at this time give blanket 
approval to diatomite filters, but it 
encouraged the present installation 
with the understanding that the uni- 
versity would cooperate in determin- 
ing the operating characteristics and 
weaknesses. 

The installation was completed dur- 
ing the summer of 1948. At the re- 
quest of the state sanitary engineer, 
tests were undertaken as a research 
project of the Florida Engineering 
and Industrial Experiment Station. 


Description of Facilities 


Figure 1 is a flow diagram or pip- 
ing layout of the installation. The 
pool, with a capacity of 500,000 gal., 
was constructed approximately twenty 
years ago, which may account for the 
filtered water inlets being located on 
the bottom of the pool. This method 
of distribution, however, can be made 
reasonably satisfactory. Compared to 
the more orthodox method of applying 
recirculated water through submerged 


inlets around the periphery of the pool, 
it has both advantages and disadvan- 
tages. 

Water from fourteen scum gutter 
drains is recirculated through three 
SW-80-E Stellar Filters,* each having 
a total of 62 septums or filter elements 
and a total filter surface area of 80 sq.ft. 
The three filters, with a total area of 
240 sq.ft., were designed to operate at 
4 gpm. per square foot while recir- 
culating 960 gpm. 

Each filter was initially equipped 
with a diatomite charging funnel for 
use in applying precoats of diatomite 
to the filter elements. Measured quan- 
tities of the diatomite were simply 
placed in a pail, mixed with water 
being drawn from a tap, and poured 
into the funnels. In order to eliminate 
the necessity of lifting the heavy pails, 
the filter operator recently replaced 
the three funnels with a single charg- 
ing drum located upon a platform 
where the diatomite is stored. The 
mixed charge is now piped from the 
drum to the filters through the con- 
nections formerly used for the funnels. 
This facility has added materially to 
the convenience of operation and has 
not in any way affected the results. 

In addition to the charging drum, 
a so-called ““Hi-Cap Feeder” * is avail- 
able for applying diatomite or other 
filter aids during the filter runs. 

* Manufactured by Infilco, Inc., Chicago, 
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Test Procedures 


The principal purpose of a swim- 
ming pool filter is to remove turbidity 
from the water being recirculated 
through the pool. The removal or 
destruction of bacteria is the purpose 
and function of chlorination. Tests 
were made, however, to determine the 
efficiency of the filters in removing 
both turbidity and bacteria under dif- 
ferent conditions of operation. Tests 
were also made to compare the lengths 
of filter runs with and without con- 
tinuous applications of the filter aid. 
In addition, the filters were purposely 
subjected to the kinds of abuse that 
might accompany negligent or incom- 
petent operation. For example, the 
filters were overloaded on several oc- 
casions. They were shut down with- 
out backwashing and permitted to re- 
main in this condition for prolonged 
periods. Repeatedly the filter cake 
was suddenly dropped from the filter 
elements and the rate of recovery ob- 
served. The application of chlorine 
was discontinued and algae growths 
were permitted to develop in the pool. 

Prior to the start of the tests, the 
rate of recirculation had been set at 
750 gpm., and the filters were operated 
over a period of nine to ten hours 
daily. With the light bathing loads 
that prevailed—150-200 persons a day 
—these conditions had been found ade- 
quate to maintain water of excellent 
clarity and quality in the pool. Op- 
erations during the tests were limited 
to the recirculation rates in use before 
the experiments were started, which 
had the advantage of preventing any 
interference with the routine duties of 
the pool operator. The filtration rates 
were increased 50-200 per cent, how- 
ever, by cutting one or two of the 
filters out of operation. 
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The filter aid used throughout the 
experiments was Celite 545, the coars- 
est grade of diatomite produced by 
Johns-Manville. No coagulants were 
employed. Briquets of soda ash were 
occasionally added when necessary to 
keep the pH around 7.6. Other than 
chlorine, no algicide was used during 
the tests. 


Results of Tests 


The data obtained during the tests 
are too voluminous to include in their 
entirety. The following is a summary 
of the more important observations 
and results, however, with charts show- 
ing some of the data that were amen- 
able to graphical representations. 


Turbidity Removal 


Throughout the tests, the filters were 
practically 100 per cent efficient in 
the removal ef turbidity from the re- 
circulated water. The turbidity of the 
filter influent ranged from less than 
1 to approximately 20 ppm., depend- 
ing upon the amount of diatomite 
added continuously to the water and 
the amount of algae that had been 
permitted to develop in the pool. 
Without exception, during the period 
of the tests, the turbidity of the filter 
effluent was reduced to zero within 
60-90 seconds after the filters had 
been placed in operation. Precoat 
dosages of diatomite varied from 1.2 
to 8.4 oz. per square foot. Continuous- 
feed dosages varied from zero to ap- 
proximately 2 oz. per square foot per 
hour. Within these ranges, the tur- 
bidity removals were independent of 
the dosages. For removing turbidity, 
a precoat of 2.4 oz. per square foot, 
without continuous feed, was as ef- 
fective as a precoat of 84 oz. per 
square foot. Likewise, a precoat of 
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1.2 oz. per square foot plus a con- 
tinuous feed of about 0.2 oz. per square 
foot per hour was as effective as a 
precoat of 6.7 oz. per square foot plus 
a continuous feed of about 2 oz. per 
square foot per hour. 

On numerous occasions the coating 
of diatomite was released suddenly 
from the filter elements by opening air 
relief valves in the tops of the filters. 
In addition, the filters were shut down 
and started up again without filtering 


12-Ib. precoat in place 
on 80-sq.ft. filter area 
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filtration and the amount of diatomite 
in the filters. The higher the rates of 
filtration, and the larger the amount 
of diatomite that had settled when the 
air was released and the coating 
dropped, the shorter was the time 
required for the water to clear up. 
These results are believed to answer 
the objection that diatomite filters may 
be unsatisfactory for swimming pools 
because of the effects of interruptions 
due to power failures. In any event, 


Dropped diatomite bed at 5:00 P.M. 
[Picked up same bed at 9.00 A.M. 
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to waste while the precoat was reform- 
ing. Such tests are perhaps as severe 
as any that might be given. The 
operations led to sudden increases in 
turbidity and resulted in the entrance 
of improperly clarified water into the 
effluent lines. The water became crys- 
tal clear within 30-90 seconds, and in- 
creases in the turbidity of water within 
the pool were not appreciable. The 
exact time required for the water to 
clear up depended upon the rate of 
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Filter Data, Aug. 4-5 
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the objection can be readily overcome 
by proper wiring systems or by in- 
stalling pumps which have to be re- 
started manually once they have 
stopped because of interruptions in 
electric current. This will give the 
operator an opportunity to filter to 
waste when restarting the pump. 


Bacteria Removal 


In order to determine the efficiency 
of the filters in the removal of bac- 
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teria, the application of chlorine was 
discontinued for a period of five days 
during one series of tests. The re- 
moval of bacteria by the filters varied 
from zero to 96 per cent. Bacteria 
counts in samples from the pool were 
negligible, however, when there was a 
free chlorine residual in excess of 0.2 
ppm. Coliform indexes followed the 
same general pattern as the bacteria 
counts. Tests for coliform organisms 
were generally negative in 100-ml. pool 
samples whenever there was a chlorine 
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Body Feed and Head Losses 


Tests were run with and without 
diatomite body feed to determine the 
effects of continuous feeding upon head 
losses through the filters at filtration 
rates approximating 3, 4.5 and 9 gpm. 
per square foot. The results are 
shown graphically in Fig. 2-4. It 
appears that at the higher filtration 
rate head losses were reduced appre- 
ciably by feeding the diatomite slurry. 
At the lower rates, body feeding had 
no appreciable effect during these par- 
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bed at 5:00 P.M. 
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residual. The samples were coilected 
in bottles containing requisite amounts 
of lactose broth. 

In general, efficiencies in removing 
bacteria improved with increased head 
losses through the filters. This should 
not, however, be interpreted as a 
recommendation favoring high head 
losses, since filters are installed to 
remove turbidity rather than bacteria. 
As previously explained, disinfection 
is accomplished with moderate dosages 
of chlorine. 


Filter Data, Aug. 9-11 


ticular tests. In another series of tests, 
however, when chlorination was dis- 
continued long enough to permit accu- 
mulations of algae and other organisms, 
head losses built up so rapidly that 
continuous feeding of the filter aid 
was necessary in order to obtain filter 
runs of reasonable lengths. Although 
the results are not conclusive, since 
they represent only limited combina- 
tions of body feed and precoat, the 
following comments are believed justi- 
fied : 
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Using Filters No. 1 & 2 
6-lb. precoat added to 
ach filter 

16-Ib./8 hr. continuous 
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Dropped bed at 5 P.M 
Picked up same bed at9 AM 


Dropped bed at 5 P.M 


No continuous feed 
16-Ib./8 hr 


Picked up same bed at 9AM 
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1. Body feeding is not necessary at 
the University of Florida installation 
when filtration rates are low and when 
the chlorine dosage is high enough to 
obtain a free residual above 0.2 ppm. 

2. Body feeding may be desirable 
at high filtration rates. It is unques- 
tionably desirable where algae growths 
have been permitted to develop and 
where high turbidities are encountered. 

3. Since the number of diatomite 
filter installations are relatively few, 
and present knowledge of their char- 
acteristics is necessarily limited, each 
new installation should be studied in- 
dividually and the cost of adding dia- 
tomite continuously should be com- 
pared with the possible savings in 
power consumption before reaching a 
decision on whether the body feed 
should be used routinely. 

4. As the cost of the diatomite filter 
aid is a major item of expense in the 
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operation of diatomite filters, and as 
the amount used can be appreciably 
reduced by operating at low filtration 
rates, the savings which may accrue 
through operation at the lower rates 
may more than compensate for the 
cost of an extra filter to reduce the 
rate. 

5. The indication that the cost of 
operation may be reduced by elimi- 
nating body feed is a point in favor 
of diatomite filter installations. Such 
reductions in operating costs will per- 
mit diatomite filters to compare more 
favorably with rapid sand filters. 

6. A filtration rate of 3-4 gpm. per 
square foot is low enough for the con- 
ditions prevailing at the University 
of Florida swimming pool. A filtra- 
tion rate approaching 9 gpm. is much 
too high. 

7. Additional information and _ re- 
search are needed before categorical 


August 17, 1948 —————_»4«-____—_ August 18, 1948 


Filter 


Ore 
— 
16 
cor 
50 900 
$5 
3 
40 
2 
| | | | | | | 
0 25 400 
10 11 12 1 2 3 «4 10 
PM. AN 
a, A 


September 1949 DIATOMITE FILTERS 


Continuous operation of 
three filters 

16-Ib. diatomite added 
for continuous feed 


Using all three filters 
Dropped bed at 5 P.M 

— 6-lb. precoat added to each filter 
16-Ib. diatomite added for 
continuous feed 


Filter No. 2 Filter No. 3 


y Filter No. 1 
= 


August 20, 1948 


August 19, 1948 - > 


a, Aug. 16-20 


statements as to whether body feed 
will pay for itself at any given instal- 
lation can be justified in advance. 
For the present, provision for body 
feed should be made at most pools 
where diatomite filters are installed. 


Reuse of Diatomite 


On six different days diatomite 
which had been used on previous days 
was reused without treatment of any 
kind. The filter cake which had been 
dropped from or blown off the ele- 
iments when shutting down the pre- 
vious day was simply picked up and 
employed as a precoat when opera- 
tions were resumed. On one occasion 
the material was used and reused dur- 
ing three days of operation. Results 
were not noticeably impaired by this 
procedure. The filtered water and the 
water in the pool still met the U.S. 
Public Health Service Drinking Water 


Standards when the chlorine residual 
was 0.2 ppm. 

The effects of reusing diatomite 
without disinfection cannot compare 
with the effects of permitting the re- 
circulated water to pass through a hair 
catcher that is not properly cleaned. 
(When chlorination was temporarily 
discontinued in this particular installa- 
tion, the water picked up as many bac- 
teria during its passage through the 
hair catcher as were contributed by 
the bathing load.) It is apparent, 
however, that the reuse of any filter 
aid should not be permitted unless a 
good free chlorine residual is main- 
tained in the recirculated water. 


Operation 


Some sanitary and public health 
engineers have built up a resistance 
to the acceptance of diatomite filters, 
even for swimming pools, due in part 
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to advertisements to the effect that the 
filters can be easily operated by un- 
skilled persons. The tests indicate 
that in some respects diatomite swim- 
ming pool filters are simpler to op- 
erate than sand filters. Coagulants 
are not required. Filtration rates may 
be varied 100 per cent or more with- 
out reducing the clarity of the effluent. 
Backwashing does not have to be per- 
formed so carefully. Efficiency of fil- 
tration is not reduced by excessive 
head losses; if anything, the clarity of 
the effluent is increased. 

Diatomite filters have these and 
other advantages, but they are not fool- 
proof. They require about the same 
degree of skill and attention as sand 
filters do, and they are just about as 
easy to abuse. It is believed that a 
person who would not follow instruc- 
tions in operating an ordinary sand 
filter would not follow the instructions 
necessary for the proper operation of 
a filter employing diatomite as a filter 
aid. For one thing, the failure to 
backwash or blow off the filter cake 
at the end of each run will lead to 
premature clogging of the filter ele- 
ments. The filter elements should be 
thoroughly backwashed before being 
permitted to stand idle overnight. 

Other claims for diatomite filters 
seem incompatible or contradictory. 
One manufacturer claimed eight days’ 
operation between washings. Another 
stated that filter runs between cleaning 
operations are relatively short, but that 
this is satisfactory because of the ease 
of rebuilding the filter cake and re- 
turning the filter to service. Since 
the lengths of filter runs may depend 
upon the rate of filtration, as well as 
the amount of diatomite used, the size 
or type of filter aid, the characteristics 
of the raw water, the “slime factor” 
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of the suspended solids and perhaps 
other factors, it is quite understand- 
able that there will be wide variations 
in the lengths of runs. To say that 
short runs are generally satisfactory, 
however, is believed incorrect. Short 
runs are incompatible with the alleged 
convenience of operation. The shorter 
the runs, the more frequently the filters 
have to be visited and backwashed. 
This fact is important when an op- 
erator has many other duties. One 
of the virtues of diatomite filters, 
however, is that they can be operated 
at different rates. It is particularly 
advantageous to be able to step up the 
turnover by increasing filtration rates 
on holidays or during peak bathing 
loads. 

It was noted during this investiga- 
tion that the filter cake formed more 
slowly around the elements where the 
flow of water was most rapid. These 
observations suggest that the elements 
should be precoated very slowly, al- 
though this point is questioned by 
engineers who have worked with filter 
aids in the chemical industry. There 
was also some indication that a per- 
forated baffle near the bottom of the 
filter, above the inlet, might aid in 
preventing currents and obtaining bet- 
ter dispersion of the incoming water 
and the filter aid. 


Summary and Conclusions 


From the experience to date at the 
University of Florida swimming pool, 
it is believed that diatomite filters offer 
many advantages for swimming pool 
installations where the water being re- 
circulated has low turbidity. It is also 
thought that the operational and ex- 
perimental data now available are suf- 
ficient to warrant the acceptance of 
diatomite filters for swimming pools 
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on the same basis on which rapid sand 
gravity or pressure filters are approved. 
As with sand filters, however, compe- 
tent operation should be made a con- 
dition of the approval. 

Much additional experimental work 
remains to be done before definite rec- 
ommendations can be justified on some 
of the operating procedures and on 
some features of design. Such work 
is to be continued as a project of the 
Florida Engineering and Industrial 
Experiment Station. The next ex- 
periments will be on a finer grade of 
diatomite and on other types of filter 
aids. 
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MPROVED methods of processing 
and manufacturing have been the 
primary reasons for the large increase 
in the amount of goods and services 
each succeeding generation is able to 
enjoy. These improved methods have 
brought lower costs of production, have 
made higher wages possible and have 
resulted in lower costs to consumers. 

In the water works field, improved 
methods have been responsible for 
higher quality of product and service, 
and above all during the current infla- 
tion have made possible the continuance 
of service without increases in cost to 
the customer commensurate with the 
general increase in cost of practically 
all other commodities. When auto- 
matic control can be shown to be an 
“improved method” for any particu- 
lar unit in a water works system, it 
should be adopted if it results in lower 
overall costs or in a needed improve- 
ment in water quality or service. 

This paper will give some of the ad- 
vantages and limitations of automatic 
control and review some of the proc- 
esses and equipment used in water 
works which are amenable to success- 
ful automatic control. 

Although it might seem unnecessary 
to do so, there is a need for defining 
what is meant by “automatic control.” 
Automatic means self-acting; hence it 
is implied that a manual operation has 
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been eliminated. The use of the term 
“automatic,” with respect to specific 
processes, of necessity varies. To a 
person who dips water from a spring 
and carries it to his house in a bucket, 
any pump is automatic even if it has 
a pump handle which must be worked 
to make it lift water. A power pump 
manually started and stopped would be 
the ultimate in automatic control to 
such a person. Yet pumps are not now 
considered by engineers to be auto- 
matic. Practically all power-driven 
machinery, when first introduced, was 
regarded as automatic if it reduced or 
eliminated manual labor. 

A reasonably accurate definition of 
“automatic control” might be: a proc- 
ess or device which eliminates or re- 
duces necessary manual effort. The 
word “necessary” is essential to the 
definition. Wasted time should not be 
tolerated in any plant. The conserva- 
tion of effort and skill by the use of 
automatic control will make possible 
future social and economic gains. 

Many automatic devices are essential 
because their performance cannot be 
matched by manual effort regardless 
of the quality of personnel. The filter 
rate controller is one of these. Con- 
tinuous chemical feeders perform func- 
tions which manual effort cannot du- 
plicate at reasonable cost. Liquid level 
controls, pressure-reducing valves, 
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thermostats, draft regulators, speed 
governors all perform service that 
manual effort cannot equal. 

In rendering service to others, there 
are two viewpoints as to what is auto- 
matic—that of the purveyor of service 
and that of the user. For example, the 
dial telephone is a remarkable auto- 
matic development from the stand- 
point of the purveyor of the telephone 
service, yet it makes less automatic the 
initiating of a call. The dictaphone is 
automatic from the standpoint that it 
eliminates dictation-taking from a ste- 
nographer’s work, but it requires ad- 
ditional work on the part of the per- 
son giving dictation, particularly if he 
wishes to make a correction. 

Consideration must always be given 
to the overall effect when an automatic 
device or process is planned. The 
quality of service to the customer must 
be considered first. If reductions in 
both cost and quality of service to the 
customer result from the automatic 
control of a unit, then, in balancing 
lower quality of service against a sav- 
ing in cost, the viewpoint of the cus- 
tomer must be given thorough study. 


Control Links 


Automatic control necessarily in- 
volves a measurement and a regulation 
which are performed by separate de- 
vices. From the measuring device to 
the regulator there must be a con- 
necting link, which can be mechani- 
cal, hydraulic, pneumatic or electric. 
The range of application of the various 
means of connecting the measuring 
and regulating devices depends largely 
on the distance limitations of the links. 

Mechanical links are necessarily lim- 
ited to the practical distance for run- 
ning cables or connecting rods, per- 
haps 50 ft. 

Hydraulic links are limited by the 
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type of fluid which must be used and by 
the characteristics of the control, par- 
ticularly the rate at which fluid must 
be transmitted when the control is func- 
tioning. Friction loss may restrict the 
use of this method to distances of about 
200-500 ft. The use of water as a 
fluid imposes limitations in cold cli- 
mates because of the possibility of 
freezing. 

Pneumatic links are practical up to 
about 1,000 ft. Because of the low 
friction loss, small-size piping is prac- 
tical. Generally, }-in.-od. copper tub- 
ing is sufficient. With adequate drying 
facilities on the air supply, no cold- 
weather problem is encountered. 

The types of electric links are numer- 
ous. They are suited to distances 
from a few feet up to, if necessary, a 
thousand or more miles. The type 
which is used will depend on the dis- 
tance and economic considerations in 
providing the communicating channel. 
Several of the most important types of 
electrical interconnecting links useful 
in water works practice are reviewed 
below. 

Direct electrical interconnection. The 
simplest means of electrical control is 
using the circuit actuating the regulat- 
ing device directly in the measuring 
unit. In this class would fall, for ex- 
ample, the use of a float switch or 
thermostatic switch for carrying the 
full motor or heater current. It would 
also include arrangements in which 
the coil circuit of the starter or contac- 
tor is directly connected to the measur- 
ing device. Such a direct means of 
control is generally limited to 500- 
1,000 ft. 

Self-synchronizing generators and 
motors. Self-synchronizing generators 
and motors transmit a motion from one 
point to another. These relatively sim- 
ple devices bear the trade names, 
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“Selsyn,”* “Synchrotie’+ and 
“Elinco” ¢ motors, and require single- 
phase 110- or 220-y. exciting current of 
the same phase angle at each location, 
plus three connecting wires. If excit- 
ing current of the same phase angle 
is not present at both locations (which 
is the more common instance), five 
connecting wires are required. The 
relatively large number of wires and 
the character of the circuits required 
limit the application of these devices 
to distances up to 5 miles. 

Time impulse. In the time impulse 
method, the magnitude of the function 
being transmitted—whether flow, tem- 
perature, pressure or depth-—is trans- 
formed into a time impulse. The du- 
ration of the impulse is a measure of 
the magnitude. The cycle of the time 
measurements can be varied to suit 
the characteristics of the particular 
function being measured. The time 
impulse can be transmitted once in 60 
or 15 seconds, and, if necessary, as fre- 
quently as once a second. The longer 
time impulses are not suited to rapidly 
fluctuating measurements but are well 
adapted to transmitting distribution 
system pressures and rates of flow. 
The most common types of time im- 
pulse transmissions require regulated- 
frequency a-c. power at both ends of 
the system, but they can be made to 
function with the regulated power at 
one end only. 

The system requires two intercon- 
necting wires, which can be a leased 
telephone channel, making the method 
readily available at relatively low cost. 
The distance of transmission is limited 
to about 40 miles where repeater sta- 
tions are not used. There is no dis- 

* Made by General Electric Co., Schenec- 
tady, N.Y. 

+ Made by Westinghouse Electric Co., 
Pittsburgh, Pa. 

t Made by Electric Indicator Co., Stam- 
ford, Conn. 
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tance limitation when repeater stations 
are used, as is true with leased tele- 
phone service. By utilizing contact- 
making receivers, such automatic func- 
tions can be performed as, for example, 
the closing of valves or the starting and 
stopping of pumps. 

This system is not affected by mod- 
erate variations in resistance or imped- 
ance of the connecting lines, or in the 
strength of the impulse. The system 
can be used for transmitting a number 
of different measurements over the 
same pair of wires by using the wires 
only a part of the time for each meas- 
urement. Where the function is sub- 
ject only to gradual change, this is no 
disadvantage. The use of one pair 
of wires for several measurements 
makes possible a considerable saving, 
especially when telephone channels are 
leased. By using several frequencies, 
a large number of measurements can 
be made over the same pair of wires. 
However, if these are leased telephone 
wires, the rate for service is based on 
the number of frequency channels used. 
Carrier current channels and_ radio 
transmission can also be used. 

The trade names “Chronoflo” § and 
“Metameter” || are associated with time 
impulse transmission devices now avail- 
able. The Leeds-Northrup Co. also 
manufactures such devices. 

Telephone signal. The telephone sig- 
nal method is particularly useful where 
operators, supervisors or load dispatch- 
ers must obtain measurements at re- 
mote locations periodically or during 
critical periods and where continuous 
indication or recording is not war- 
ranted. In this method, a telephone is 
automatically answered at the sending 
end whenever its number is called, and 


§ Trade name of Builders-Providence, Inc., 
Providence, R.I. 

|| Trade name of Bristol Co., Waterbury, 
Conn. 
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a time signal is sent, the duration of 
which is a measure of the pressure, 
depth of water or whatever function is 
desired. The person obtaining the in- 
formation may be at any telephone of 
an integrated system which, for the 
Bell System, might mean anywhere in 
the world. The person receiving the 
measurement must have a watch to time 
the signal and must know the factor to 
convert seconds into depth, pressure 
and so forth. The telephone at the 
sending end can be used for conversa- 
tion, but it is not available for trans- 
mitting measurements during these pe- 
riods. 

This method is advantageous because 
it does not require a leased pair of wires 
as does the time impulse method. 
However, it cannot be used for con- 
tinuous automatic control but only as 
a means of improving the quality of 
manual control. 

Supervisory control. Supervisory 
control is a name given to a means of 
performing numerous operations and 
determining measurements over a pair 
of wires or over a carrier current chan- 
nel using power transmission wires. 
The system uses coded impulses to 
perform many functions. It uses com- 
plex relay systems but has excellent re- 
liability because the design of each com- 
ponent is simple. 

The interconnecting circuit can be 
a twisted pair of communication type 
wires in a lead sheath installed to avoid 
close proximity to power lines. A tele- 
phone channel leased from the tele- 
phone company can be used. Open 
wires can be used if properly trans- 
posed and not subject to electromag- 
netic induction from power circuits 
which impose dangerous potentials on 
the control wires. 

A carrier current channel may be the 
interconnecting circuit. Such a cir- 
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cuit requires only terminal installations 
and does not interfere with the function 
of the power lines. It is generally eco- 
nomically justified if the distance is 
greater than 10 miles. It obviously is 
only applicable where a power line in- 
terconnects the control and controlled 
points. It is used extensively by power 
companies, but its usefulness in wa- 
ter works is naturally limited. This 
method of transmission is exceptionally 
reliable and maintenance is limited to 
the terminal facilities. 

Microwave radio interconnection is 
also practical for use in supervisory 
control. 

When supervisory control is em- 
ployed, any number of motors, break- 
ers, valves or other units can be oper- 
ated from a remote station and the po- 
sitions of these units can be indicated 
at the control station. Also the read- 
ings of instruments can be obtained 
at the control station at any time the 
operator desires. If a unit at the re- 
mote station changes position, this 
change is relayed to the control station. 

Miscellaneous electrical means of 
transmission. Other useful electrical 
means of transmission are: 


1. The torque balance system, oper- 
ating over a pair of wires and suited to 
distances up to 100 miles. 

2. The inductance bridge principle, 
using three wires. This method is lim- 
ited by the distance of transmission, the 
maximum practical distance being on 
the order of 1 mile. 

3. The variable frequency method, 
which can operate over a pair of wires 
such as are available in telephone sys- 
tems. It uses the entire frequency 
range and hence the same pair cannot 
be used for other purposes. 

4. The high-rate impulse method, 
which can use telephone pairs. 
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Complexity of Automatic Control 


Automatic devices range from the 
simple to the complex. A pressure-re- 
ducing valve and a bimetallic-strip-op- 
erated thermostat are simple automatic 
devices. Starting controls for syn- 
chronous motors and the controls for 
proportional chemical feed may be rela- 
tively complex. Simplicity or complex- 
ity is not in itself a measure of reliabil- 
ity or troublesomeness. Reliability is 
entirely a function of design, applica- 
tion and maintenance. 

Water works people are apt to con- 
sider steam- or diesel-driven pumping 
stations as the ultimate in reliability, 
yet such stations and their components 
are exceedingly complex and include 
many automatic devices. Many of the 
components are subject to severe duty 
and loads when compared to the re- 
quirements of the components of an 
automatic control system. 

In a steam plant, the necessary com- 
ponents may include all or most of 
the following: coal- and ash-handling 
equipment, coal crushers, stokers, boil- 
ers, draft fans, draft regulators, econo- 
mizers, steam piping and valves, steam 
turbines, lubrication systems, gover- 
nors, gear reducers, water-pumping 
units, condensers, feedwater pumps 
and feedwater treating systems. Most 
of this equipment is subjected to heavy 
loads and, because of cost considera- 
tions, must be designed with reason- 
able safety factors. All components 
are necessary to the functioning of the 
whole unit. 

In a diesel plant, the necessary com- 
ponents may include all or most of the 
following: fuel-handling and supply 
system, injection units, governor, 


scavenging system, blower, crankshaft 
and bearings, pistons and rings, con- 
necting rods, cylinder block and water 
jacket, exhaust piping and_ silencer, 
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heat recovery unit, circulating water 
pumps, heat exchanger, cooling-water 
treating facilities; lubricating-oil pres- 
sure lines, pumps, filter and purifier, 
and cooler; gear-increasing units and 
water pumps. Similarly, the proper 
functioning of all of these units is es- 
sential to the operation of the station. 
Also, these components are subjected to 
severe operating conditions of load and 
temperature and, because of cost and 
mechanical limitations, cannot be over- 
designed. 

The reliability of both of these tvpes 
of plants has been established only 
through good design, safe loading and 
proper maintenance. 

To the designer, a system of auto- 
matic controls offers a much greater 
opportunity for securing — reliability 
than do either of the above types of 
plants. Particularly electrical 
equipment used for automatic control 
is there opportunity to employ large 
safety factors. In practically all auto- 
matic equipment—whether mechani- 
cally, pneumatically, hydraulically or 
electrically linked—there is little need 
for stressing materials to the limit re- 
quired in equipment where weight and 
mass are costly and introduce mechani- 
cal problems—prime movers, for ex- 
ample. Most automatic control equip- 
ment is not subjected to severe wear 
or continuous mechanical motion. To 
illustrate this point, electrical relays, 
pressure-measuring diaphragms. 
springs and other components of auto 
matic controls may be cited. 

When the design of a control system 
is adequate, reliability is primarily de- 
pendent on understanding and mainte- 
nance. Understanding implies the 
ability to trace and correct trouble if 
it does occur. A person with such un 
derstanding should be readily available 
to the water department, although, in 
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small systems, he need not necessarily 
be a full-time employee. 

If the design is good, proper mainte- 
nance resolves itself into the simple 
operations of inspection, calibration and 
cleaning. In the best designs, inspec- 
tion should be all that is required. A 
proper design should include devices 
to indicate when automatic control has 
failed and simple means for converting 
to manual control until repairs have 
been made. 


Advantages of Automatic Control 


A list of advantages of automatic 
control should include: [1] Improve- 
ment of quality of product and service ; 
|2] improvement in quality of person- 
nel; [3] improvement in reliability 
(dependent on design mainte- 
nance); [4] reduced costs. 

1. Improvement of quality of prod- 
uct and service: As pointed out before, 
manual effort often cannot duplicate 
the performance of automatic control. 
In these instances it is obvious that the 
quality of product and service is im- 
proved. No one considers substituting 
manual effort for the services per- 
formed by the continuous chemical 
feeder, the rate controller, a stoker or a 
level controller. The inanimate ma- 
terials of a properly designed control 
do not become fatigued and are con- 
tinuously alert. 

2. Improvement in quality of person- 
nel. The human machine has serious 
faults which properly designed inani- 
mate machines do not have. Aside 
from the fact that it does not have the 
stamina for continuously repeated oper- 
ations as are sometimes required in 
automatic control, the human machine 
cannot always be trusted. This factor 
operates as an inverse function. The 
inore menial the task, the more un- 
likely that the individual employed will 
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be capable of assuming responsibility. 
There is no remedy for this situation. 
A higher rate of pay is only a temporary 
palliative. The best human machines 
will deteriorate in a monotonous and 
uninspiring environment. 

By installing automatic control 
wherever feasible and practical, it will 
be possible to employ capable and 
trustworthy employes in interesting and 
challenging jobs for supervision and 
maintenance. The elimination of 
menial and distasteful tasks by install- 
ing automatic and labor-saving devices 
should release sufficient funds to merit 
employing intelligent and dependable 
operators at rates which will attract 
qualified persons. Such a program 
might have as its objective the central- 
izing of control of the purification plant 
in the laboratory, with instrumentation 
and controls so located that laboratory 
technicians could operate the plant. 
In a supply where chemical require- 
ments vary, such an arrangement would 
make savings in chemical cost possible 
if laboratory control tests, to determine 
proper treatment, were carried on at 
regular intervals. 

3. Improvement in reliability. Im- 
provement in reliability can only be 
attained if the design and maintenance 
of the automatic control system is good. 
In general, it may be safely stated that 
the metals and characteristics of con- 
trol devices can be made more depend- 
able than human beings, but, of course. 
much depends on design. 

4. Reduced costs. In general, the 
adoption of automatic control devices 
will bring about reduced costs. In an 
analysis to determine whether an item 
of automatic control should be installed, 
all costs, including capital and operat- 
ing expense, should be evaluated, as 
well as the effect on the quality of the 
water or service. The effect on the 
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public welfare must always be taken 
into account. 


Limitations of Automatic Control 


Automatic control should not be 
employed: [1] where technology does 
not permit satisfactory control; [2| 
where reliable design is not possible; 
[3] where adequate maintenance can- 
not be obtained; and [4] where no ad- 
vantage can be shown. 

1. Where technology does not per- 
mit satisfactory control. Because of 
the extreme importance of a public wa- 
ter supply, high standards must be es- 
tablished as to what constitutes a satis- 
factory control. Ability to do the job 
must be proved. This ability should 
be evidenced in similar applications in 
other fields or should be capable of 
easy demonstration by study of the 
design or by short-time tests. 

Examples of types of installations in 
which the present technology is not 
adequate or proved might include the 
control of chemical feeders by variations 
in effluent turbidity, the complete auto- 
matic control of a steam pumping 
plant (and, to a lesser extent, also of a 
Diesel pumping plant). 

2. Where reliable design is not pos- 
sible. In many systems, some element 
in the control scheme cannot be made 
reliable up to the standard required for 
water works operations. li remote 
control is used, the element may be the 
connecting link. In a system where 
gravity storage does not exist, the re- 
mote control of pumping operations 
using telephone circuits or private 
wires on poles may not be sufficiently 
reliable, but underground telephone 
circuits are usually sufficiently depend- 
able. Sometimes there may be too 
much lag or inertia between the meas- 
uring and control points. This is often 
true in the control of purification proc- 
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essing where chemical reactions re- 
quire long periods of time, although 
effective control has been accomplished 
by using several controlling devices in 
the process—for example, regulating 
the applied chemical both by chemical 
measurement and by flow measurement. 

The physical design of the existing 
plant may make uneconomical or im- 
practical the use of automatic control. 
For example, gravity flow of chemicals 
is preferable where automatic control is 
used. If the plant is designed for chem- 
icals to be pumped, automatic, unat- 
tended operation of the chemical feed- 
ers may not be desirable. 

3. Where adequate maintenance can- 
not be obtained. Maintenance per- 
sonnel qualified to service automatic 
control equipment are not generally 
employed by water departments in com- 
munities of less than 10,000 population, 
which might be taken as an indication 
that automatic control should not be 
used in small supplies. Actually these 
supplies need automatic control the 
most because of the high cost of at- 
tendance per unit of output. 

When automatic control is proposed 
by engineers, emphasis should be placed 
on the need for adequate maintenance. 
Generally, more highly qualified per- 
sons must be employed in the super- 
visory jobs. In fact, the maintenance 
of the water system is so vital to the 
continuity of service and to reliability 
that highly qualified supervision is nec- 
essary even where automatic control 
is not employed. If the design of the 
control system is good and if reason- 
ably intelligent maintenance super- 
vision is provided, automatic controls 
in small-town supplies can be justified. 
Periodic factory inspection and servic- 
ing should be arranged for under these 
conditions, 
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4. Where no advantage can _ be 
shown. There is a tendency (where 
no economic checks exist) for controls 
to be oversold. They are also over- 
bought, because some people seem to 
associate lots of gadgets with good de- 
sign. Simplicity should always be the 
keynote. If the objectives are achieved 
without extensive controls, then they 
should not be installed. 

In lieu of automatic controls, the 
best device that can be installed to 
achieve proper manual control is a re- 
cording instrument. These are gen- 
erally much less costly than automatic 
controls and, even when no saving in 
personnel can be made, will often 
achieve a satisfactory result. Human 
nature is such that the average em- 
ployee will do his job well if he knows 
that otherwise the chart will tell on 
him. 


Semiautomatic Controls 


The question often arises whether 
water works processes are suited to 
fully automatic, unattended control. 
Qualifications naturally must be made 
before the question can be answered. 
If “fully automatic” means at- 
tendance whatever, there are few water 
plants where such control is possible. 
Most water works equipment requires 
maintenance and inspection. If purifi- 
cation chemicals are required, deliver- 
ies must be made and storage hoppers 
must be filled. Periodic tests of water 
quality are usually needed. For dis- 
cussion purposes, in the water works 
field, fully automatic control implies 
that inspection and servicing of the 
plant are necessary at regular inter- 
vals. Certainly any water system 


where public health is involved de- 
serves daily inspection. 

If the plant processes are simple, 
such as in iron removal installations. 
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and if the raw-water quality is con- 
stant, fully automatic control is prac- 
tical, provided storage is available for 
the interval required to dispatch some- 
one to the plant when a failure occurs. 
The control system of such a plant 
should include an alarm and indication 
of proper operation at a location where 
someone is continuously available. In 
a small town, this could be at the fire 
department station or at the telephone 
exchange. 

To safeguard the supply properly 
from the public health standpoint, in- 
terlocks should be provided which will 
shut down the entire plant or place in 
service standby units if any component 
should fail. When such safeguards 
exist, it is imperative that supervisory 
personnel be immediately notified if 
trouble occurs. Storage of treated wa- 
ter is essential in such a system. 

In a small town where a carefully 
designed, interlocked, fully automatic 
system is used with simple provisions 
to convert to manual operation, de- 
pendability and quality should be bet- 
ter than in a manually operated plant. 
The operating jobs in a manually op- 
erated plant in a small town can sel- 
dom justify the rates of pay necessary 
to obtain employees with the depend- 
ability qualifications for the work, nor 
would a qualified person remain de- 
pendable in such a monotonous en- 
vironment. 

The field for semiautomatic control 
is less controversial and offers greater 
opportunity for saving and improve- 
ment of quality and personnel. In this 
category fall those devices and methods 
which utilize to the highest degree the 
automatic operation of units of a sys- 
tem, but centralize control so that 
highly trained and dependable _per- 
sonnel can operate the system. In such 
a plant, recording would be used to a 
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maximum, and this would provide a 
check on the performance of the cen- 
tralized control. 

Semiautomatic control can be used 
in the operation of an integrated distri- 
bution system with several outlying 
storage basins, control valves and 
pumping stations in use. A centralized 
control could be set up through which 
all information would clear and be used 
for determining the mode of supplying 
the demand. 

Semiautomatic control can be used 
for all units of centrally operated plants 
wherever possible to eliminate the 
menial and demoralizing tasks of at- 
tending motors and other mechani- 
cal equipment. Automatic safeguards 
against the effect of bearing failures, 
motor overloading, overflow of solution 
pots, starvation of chemical feeders 
and failure of pumps are available 
which are infinitely more effective and 
dependable than human beings. 


Purchased Power 


Admittedly the self-contained steam 
or diesel power plant is not so suited 
to automatic control as is the plant 
using purchased power. Many auto- 
matic devices are desirable and neces- 
sary in the self-contained power plant. 
However, if such power plants are 
used in a water system, it is unlikely 
that they will ever be made fully auto- 
matic to the extent they can be oper- 
ated from a remote location. 

Because of the size limitation of the 
average water plant, its power load 
does not lend itself to the economy of 
power production that is possible in 
centralized electric utility power plants. 
In spite of rising costs, power utility 
rates have remained low, primarily be- 
cause most large, integrated utility 
systems have a higher average stand- 
ard of economy in relation to current 
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technological progress in the field than 
is possible in a single power plant. If 
a water works installs a power plant, 
it is committed to one standard of econ- 
omy for at least 30 years. The size lim- 
itation and the magnitude of the prob- 
lems preclude the use, in the average 
water plant, of the highest steam pres- 
sures and temperatures and the tur- 
bine sizes which now make possible the 
lowest cost of power production. 

Thus there is a trend toward the 
electrification of water works using 
purchased power. Electric power is 
most suited to the use of automatic 
control. With proper design, there is 
little excuse for electric pumping facili- 
ties to be attended. Safeguards against 
possible failures or sources of trouble 
are available for remotely controlled in- 
stallations. The cost per unit is so 
low relatively that additional standby 
units can be justified when there is a 
question regarding reliability. 


Summary 


It can be safely stated that the pres- 
ent advances in the art of automatic 
control merit considering the automatic 
operation of many water works proc- 
esses which are not now generally au- 
tomatic. In using automatic control. 
careful and rugged design is necessary 
and intelligent maintenance supervision 
should be available. Automatic con- 
trol makes possible the employment of 
better trained personnel because of 
the savings that can be made. Every 
automatic control design should in- 
clude an automatic-manual switch mak- 
ing it possible to change over to manual 
control easily and surely. Automatic 
control should not be installed if no 
advantage can be shown. Recording 
instruments are good insurance for 
proper operation when manual control 
is employed. 


Disposal of Softening Plant Wastes 
Committee Report 


A report, presented on June 2, 1949, at the Annual Conference, Chi- 


cago, by two members of Committee W-8—Disposal of Wastes From 


Water Purification and Softening Plants. 


The report consists of 


wo papers—by A. P. Black, Head, Dept. of Chemistry, University 
of Florida, Gainesville, Fla., and Paul D. Haney, San. Engr., Environ- 
mental Health Center, U.S. Public Health Service, Cincinnati, Ohio— 


N the progress report of the com- 
mittee presented at the San Fran- 


I 


cisco Conference in 1947 (1), it was 
pointed out that the disposal of the 
sludge produced by lime or lime-soda 
softening plants is rapidly assuming 
greater importance for three reasons. 
In the first place, this country is rapidly 


becoming “soft-water conscious” and 
more and more people are demanding 
soft water for domestic and industrial 
use. The data presented in Table 1 
bring this fact out very clearly. The 
table compares the findings of a cen- 
sus of United States municipal water 
softening plants made by Olson (2) in 
1941 with the findings of a similar 
census made by the same author in 
1944 (3). The table shows that, in 
spite of wartime controls, a total of 89 
new softening plants were built in this 
country during the four-year period, 
of which 50 were lime or lime-soda 
plants and 39 were zeolite plants. The 
table indicates that the ratio of chem- 
ical precipitation plants to zeolite plants 
was not significantly changed by the 
new construction. 

The 1944 census shows that only 
nine states—Connecticut, Idaho, Maine, 
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New Hampshire, Oregon, Rhode Is- 
land, Utah, Vermont and Wyoming— 
have no softening plants. It is further 
shown that the great majority of the 
89 plants constructed during the four- 
year period were small. Specifically, 
47 were built in cities of less than 1,000 
population, 32 in cities with a popula- 
tion between 1,000 and 5,000, 9 in 
cities with a population of 5,000 to 
10,000 and only 2 in cities above 10,- 
000. Olson estimates that at the be- 
ginning of 1945, 11,804,230 people 
were served soft water from municipal 
softening plants. In his 1945 census, 
he presents additional data covering 
the population served by domestic 
softeners and by soft water service 
systems (4). 

The second reason for the growing 
importance of softening sludge disposal 
is that this country has become “‘pollu- 
tion conscious” and many states have 
enacted laws which prohibit dumping 
such materials into streams or water- 
courses. This matter will be more fully 
discussed below. The third reason is 
that the general increase in the popula- 
tion of urban regions has limited the 
amount of land available in such areas 
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for the disposal of softening sludges by 
ponding or lagooning. This point is 
obvious and requires no further dis- 
cussion. 


Character of Sludge 


Chemical composition. The sludge 
produced in softening water by the lime 
or lime-soda process consists princi- 
pally of calcium carbonate with vary- 
ing amounts of ferric, magnesium and 
aluminum hydroxides. The amount of 
magnesium hydroxide will vary with 
the magnesium content of the water 
and the amount of ferric and aluminum 
hydroxides will vary with the type and 
amount of coagulant used. Table 2 


TABLE 1 
U. S. Municipal Softening Plants 


Type 1941 1944 

Chemical precipitation 

Number 377 427 

Per cent 65.5 64.2 
Zeolite 

Number 199 238 

Per cent 34.5 35.8 
Total plants 576 665 


presents the results of the chemical 
analysis of three different water-soft- 
ening sludges. The first is that result- 
ing from softening the water at Boul- 
der City, Nev. by excess lime-soda 
treatment. The raw water contains 
25 ppm. of magnesium and this analysis 
might be considered as fairly typical of 
sludges of that character (5). The 
second sludge is that produced by soft- 
ening the low-magnesium municipal 
supply of Miami, Fla. The magnesium 
content of the raw water is only 6.9 
ppm., and as shown by the analysis of 
the sludge, very little of it is removed 
in softening. The third is the sludge 
resulting from selective lime softening 
of the water at the plant of the Wright 
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Aeronautical Corp. (6). That selec- 
tive softening may be successfully 
practiced is shown by the fact that the 
magnesium oxide content of the Wright 
Corp. sludge is only slightly higher 
than that of the Miami sludge. 
Particle size. Studies indicate that 
the average particle size of dried sludge 
is very small. Sheen and Lammers 
(6) state that the sludge produced by 
selective lime softening at the Wright 
Aeronautical Corp. has an average 
particle size of 5-7 ». Pedersen (7) 
reports that an accurate analysis of the 
dried sludge at Marshalltown, Iowa, by 


TABLE 2 
Chemical Composition of Dry Sludges 
Per Cent by Weight 


Constituent A* Bt Ct 
Silica and insoluble 0.67 0.0 
Iron (Fe:O;) > 2.6 
Aluminum (AI,O3;) } 1.7 
Calcium oxide (CaO) 48.8 52.1 49.3 
Magnesium oxide (MgO) 7.0 
Loss on ignition 43.8 
Carbon dioxide (CO,) 38.4 40.2 
Equivalent CaCO, 87.2 93.0 88.1 


* Boulder City, Nev. 
+ Miami, Fla. 
t Wright Aeronautical Corp. 


the Oden sedimentation method dis- 
closed that 99.8 per cent passed a 325- 
mesh screen while 20 per cent passed 
a 3,000-mesh screen. Screen analysis 
of the dried product indicated that over 
96 per cent passed through a 325- 
mesh screen. From Table 3 it can be 
seen that the particle size of the sludge 
from the Miami softening plant is of 
the same order of magnitude. 


Quantity of Sludge Produced 


Theoretical yield, dry basis. The 
addition of 1 Ib. of pure calcium oxide 
will theoretically produce 3.57 Ib. of 
dry calcium carbonate sludge if it is 


| 
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assumed that only calcium hardness is 
removed. In like manner, the addition 
of 1 Ib. of pure calcium hydroxide 
would produce 2.7 Ib. of dry calcium 
carbonate sludge. In practice, the 
amount of sludge obtained per pound 
of commercial quicklime or hydrated 
lime is substantially less than these 
figures, because neither form of lime is 
pure and variable amounts of mag- 
nesium are usually removed at the same 
time. Nelson (8) assumes an average 
yield of 2.5 lb. of sludge, dry basis, for 
each pound of commercial quicklime 
added. Swab (9) assumes the same 


TABLE 3 
Sludge Particle Size 


Cumulative Weight 


figure in calculating the total amount 
of dry calcium carbonate sludge to be 
obtained at Pontiac, Mich. 

Physical character. The total vol- 
ume of wet sludge produced in a soft- 
ening plant will depend both upon the 
physical character of the solid material 
and the percentage of solid material in 
the wet sludge. It is in this respect 
that the sludges from lime and lime- 
soda softening plants vary most widely. 
Nelson (8) is one of the few authors to 
point out the fact that the characteris- 
tics of sludge at various water soften- 
ing plants differ radically. He states 
that, while some sludges will concen- 


SOFTENING WASTE DISPOSAL 


821 


trate in the sedimentation basins to 27— 
33 per cent solids, for others it is diffi- 
cult to obtain 10 per cent solids. Fur- 
thermore, he points out that it is ques- 
tionable whether the percentage of sol- 
ids in the sludge obtained from any 
given water can be predicted with any 
degree of accuracy. This statement 
is borne out by the highly variable fig- 
ures given in the literature for the per- 
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Fic. 1. Comparison of Two Sludges 


centage of solids in softening sludge. 
Sowden (10) reports that the sludge 
obtained in pilot plant studies using 
Minneapolis water contained 2-5 per 
cent solids. In his paper, he outlines 
a simple, rapid and accurate method 
of determining the percentage of solids 
present in water softening sludge and 
presents an equation by which the per- 
centage of solids can be calculated from 


= 
Miami,” 5 
4 
= / | 
Si / 
Size 
per cent d | 
24 99 
17.5 92 
14 82 
11.5 72 
9.2 59 
6.2 38 = 
4.9 30 
3.4 20 
2 12 = 
1.3 5 
10 f 
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readily obtainable data. Swab (9) re- 
ports that slurry from the settling tanks 
of the new Pontiac plant are expected 
to contain approximately 15 per cent 
solids. Sheen and Lammers (6) state 
that the sludge discharge from the soft- 
eners at the plant of the Wright Aero- 
nautical Corp. contained approximately 
5 per cent solids. One manufacturer, 
in estimating the percentage of solids 
in the sludge to be obtained in soften- 
ing water from a new well field in 
Miami, Fla., uses a figure of 10 per 
cent, whereas another manufacturer 
uses a figure of 15 per cent for the same 
sludge. Weed (11), checking the 
sludge produced in the softening plant 
of the Socony Vacuum Oil Co. at East 
St. Louis, Ill., found 10.2 per cent at 
the beginning of the sludge blowoff, 9.0 
per cent at the middle of the blowoff 
period and 8.5 per cent at the end of 
the period. 

Volume of sludge produced. Even 
more important than the percentage 
by weight of solids is the volume which 
they occupy in the wet sludge, and it 
is in this respect that softening sludges 
exhibit their greatest variation. Two 
sludges tested by the author exemplify 
the very wide variations which may be 
encountered. The percentage of solids 
by volume was determined by allowing 
100-ml. samples of the wet sludge to 
settle in 100-ml. graduated cylinders 
for specified periods of time. The per- 
centage by weight was determined by 
filtering and weighing the dried sludge. 
The results are illustrated in Fig. 1. 
It will be noted, for example, that for 
the crystalline calcium carbonate sludge 
at Miami whose analysis is shown in 
Table 2, 30 per cent solids by volume 
after fifteen minutes’ settling was 
equivalent to 8 per cent solids by 
weight ; and 90 per cent solids by vol- 
ume after 30 minutes’ settling was 
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equivalent to 23.5 per cent solids by 
weight. However, very different val- 
ues are obtained for the bulky, floc- 
culent sludge at Gainesville, Fla., where 
the water contains 15 ppm. of mag- 
nesium and 17 ppm. of alum is used as 
coagulant. For this sludge, 40 per 
cent by volume after fifteen minutes’ 
settling was equivalent to only 0.5 per 
cent solids by weight, and 90 per cent 
by volume after 30 minutes’ settling 
was equivalent to only 7.6 per cent 
solids by weight. 

It is readily apparent, therefore, that 
the amount of water pumped to waste 
in discharging a dense, crystalline 
sludge similar to that at Miami will 
be far less than the amount pumped to 
waste in discharging bulky, flocculent 
sludge similar to that produced at 
Gainesville. This observation, likewise, 
is borne out by statements in the litera- 
ture. Weed (11), in his tests of the 
sludge at the Socony Vacuum Oil Co. 
plant at East St. Louis, found that the 
total volume of water and sludge blown 
off was 0.8 per cent of the water soft- 
ened. Sowden (10), in his pilot plant 
work at Minneapolis, found that the 
volume of sludge produced there varied 
between 1.5 per cent and 6 per cent of 
the volume of water softened. At 
Gainesville, the volume of sludge dis- 
charged varies from 3 to 5 per cent of 
the volume of water softened. Calcu- 
lations indicate that the volume of wa- 
ter required to discharge the dense, 
crystalline sludge to be produced in the 
new plant at Miami will not exceed 0.3- 
0.5 per cent of the volume of water 


softened. 


Effects on Environment 


Since softening sludges are composed 
for the most part of inorganic matter, 
they would not ordinarily be expected 
to produce odors, although they might 
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do so in waters containing considerable 
organic matter. Even then, however, 
the high pH of the sludge might be ex- 
pected to insure reasonable stability. 
There is little information available on 
the biochemical oxygen demand of such 
sludge and the consequent reduction in 
the dissolved oxygen content of water 
into which it might be discharged. 
Certainly, the discharge of such sludge 
into a flowing stream might be expected 
to neutralize at least a part of the free 
carbon dioxide and to increase the pH 
value of the water, the magnitude of 
both of these effects depending, of 
course, upon the amount of sludge dis- 
charged in relation to the flow of the 
stream. By and large, however, the 
most important effect to be expected 
in the discharge of softening sludges 
into streams is a considerable increase 
in turbidity and the formation of sludge 
banks when the velocity of flow is low. 


Legal and Administrative Aspects 


During the course of these studies, 
the chairman of the committee circular- 
ized all the state sanitary engineers, 
requesting information on regulations 
governing the disposal of wastes from 
water treatment plants. To the ques- 
tion “Is the discharge of water-soften- 
ing sludge without treatment considered 
a violation of your water pollution 
laws?” 28 replies were received. They 
may be summarized as follows: 


Group I—Unqualified “No”: 12 
Group I1—Qualified “No”: 4 
Group I1]—Unqualified “Yes”: 10 
Group I1V—Qualified “Yes”: 2 


In Group I are included Alaska, Colo- 
rado, Delaware, Kansas, Louisiana, 
Maine, Nevada, South Dakota, Utah, 
West Virginia, Wisconsin and Wy- 
oming; in Group II, Georgia, Ken- 
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tucky, New Hampshire and North 
Carolina; in Group III, Arizona, Cali- 
fornia, Illinois, Iowa, Massachusetts, 
Michigan, New Jersey, North Dakota, 
Oklahoma and Pennsylvania; and in 
Group IV, Missouri and Tennessee. 
Keeping in mind the fact that 9 states 
have no softening plants, it is evident 
that of the remaining 39, only about 
one-third have to date enacted legisla- 
tion relative to the disposal of such 
sludges. 


Disposal Methods 


In order to secure reasonably ac- 
curate data on the disposal of softening 
sludges, a questionnaire was mailed to 
the state sanitary engineers of 21 states. 
The states selected were those shown 
by Olson’s 1944 census (3) as having 
in general the largest number of soft- 
ening plants. Replies were received 
from all states and information was ob- 
tained covering 371 lime or lime-soda 
soitening plants. The 1944 census 
showed a total of 427 lime-soda soften- 
ing plants, of which 395 were in the 
21 states used for the study. The 371 
plants from which information was re- 
ceived represent, therefore, 87 per cent 
of all the lime-soda softening plants in 
the country in 1944 and 93.9 per cent 
of the plants in the 21 states used for 
the study. It is believed, therefore, 
that this coverage is amply complete to 
give a true picture of the present situ- 
ation. 

It will be noted, from the data pre- 
sented in Table 4, that 217, or 58.4 per 
cent of all plants studied, dispose of the 
sludge in flowing watercourses and 110, 
or 29.6 per cent of all plants studied, 
employ sludge beds or lagoons. This 
means that 327 of the 371 plants stud- 
ied, or 88 per cent, employ one or the 
other of these two methods. Thirty- 
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three plants, or 8.6 per cent of those 
studied, add the sludge to a storm or 
sanitary sewer. Of these, 13 dis- 
charge the sludge into sanitary sewers, 
final point of disposal unknown ; 9, into 
storm sewers; and 13, directly into 
some type of sewage treatment plant. 
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without odor or fly nuisance. On the 
other hand, at Shelby, Ohio, where the 
softening sludge was formerly dis- 
charged to the sewage treatment plant, 
it is now lagooned separately. At Chil- 
licothe, Ohio, however, where lagoon- 
ing was first practiced, the sludge is 


Sludge Disposal Methods in 21 States 


| 
Number of 


State Plants — - 
Reported | A 
Arkansas 5 
California 8 | 3 
Florida | 31 | 16 
Georgia 5 | 
Illinois 41 | 27 
Indiana | 6 3 
Iowa 20 
Kansas | 26 | 4 
Louisiana 17 2 
Michigan 13 | 8 
Missouri 19 2 
Montana 3 
Nebraska 3 
North Carolina | 2 | 
North Dakota 11 2 
Ohio 109 | 31 
Pennsylvania 23 2 
South Dakota 8 | 
Texas 8 | 
West Virginia 
Wisconsin 10 | 3 
Total 371 110 
Percentage 100 29.6 


Sludge Disposal Method* 


B D I 
2 1 
s | 6 | 3 ? 
5 | 
5 | 7 2 
3 | 
6 | 1 5 1 
1 | 
12 3 
4 1 
17 
2 1 
2 = | 
2 | | 
8 | 1 
76 | 4 
21 | | 
7 | 1 | 
8 | 
| 
6 | 1 
217 8 33 6 
58.4 Fe 8.6 1.6 


Key to symbols: 

A—Disposal in sludge beds or lagoons 
B—Added to flowing watercourse 
C—Added to body of water other than B 
D 
E 


* 


Other methods. 


A number of interesting observations 
were received. For example, at Leb- 


anon, Ind., the softening sludge was 
found to stop digestion and to plug the 
digestion tanks, so that primary sew- 
age sludge and lime softening sludge 
are now lagooned together. The result 
is said to be a relatively stable sludge 


Storm or sanitary sewer, point ot discharge not always indicated 


now discharged through city sewers 
into the sewage treatment plant. Dis- 
posal in a watercourse has been aban- 
doned at Greensburg, Ind., and Mar- 
shalltown, Iowa. In the former, it was 
abandoned because of lawsuits and 
sand beds are now used. In the latter, 
lagooning is now employed. At Coro- 


| 
—- 
i | 
| 
| | 
| | 
| 
| 
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nado, Calif., a lagooned sludge is em- 
ployed for trench backfill to protect 
against the external corrosion of water 
mains. At Perry, Iowa, the sludge is 
filtered on vacuum filters and hauled 
away by farmers. At Hilbert, Wis., the 
wet sludge is hauled by tank wagons to 
nearby farms. 

An examination of Table 4 indicates 
that in Kansas, Louisiana, Missouri 
and Pennsylvania disposal in flowing 
watercourses is the usual method. 
This is also true, although to a some- 
what lesser extent, of Ohio, whereas 
Illinois leads all the states in the use 
of sludge beds or lagoons, closely fol- 
lowed by Florida. In connection with 
the disposal of sludge in beds or la- 
goons, Hoover (12) estimates that 
0.00211 acre-ft. of lagoon storage space 
is required for each million gallons of 
water softened. Nelson (8) estimates 
that, when using a dosage of 240 ppm. 
of lime and assuming a sludge contain- 
ing 15 per cent solids, there would be 
required 2 acre-ft. of lagoon a year for 
each million gallons of water treated. 
Dittoe (13) points out the difficulties 
encountered in disposing of sludge in 
lagoons. 

Two relatively new and interesting 
methods of sludge disposal are worthy 
of special comment. The first of these 
is its employment as a chemical coagu- 
lant in a new sewage treatment plant 
at Daytona Beach, Fla., which has been 
described by Williamson (14). The 
plant consists of two “suspended solids 
contact” basins in which primary treat- 
ment of the sewage is effected by pre- 
cipitating it with sludge from the mu- 
nicipal water softening plant.  Pro- 
vision is made for feeding additional 
lime and chemical coagulants, if re- 
quired. The new plant has not yet 
been placed in full operation, and it is 
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therefore impossible to present at this 
time actual operating data. Pilot plant 
experiments indicated an_ overall 
B.O.D. removal of 70 to 80 per cent 
with only one-hour detention in the 
specially designed suspended solids 
contact basins. If these results are 
borne out in actual practice, the B.O.D. 
reduction will be approximately twice 
that of conventional primary treatment 
plants. Yet the first cost will be much 
less than that of a plant for primary 
treatment as ordinarily provided. 

The second novel disposal method 
consists of dewatering the sludge, fol- 
lowed by either drying to produce cal- 
cium carbonate or calcining to recover 
quicklime for reuse in the softening 
process. Theoretically, every pound of 
of lime added to water containing car- 
bonate hardness produces 3.57 lb. of 
sludge, which can be dried and cal- 
cined to produce 2 Ib. of lime. In ac- 
tual practice, 100 per cent recovery is 
not obtained, but more lime can usually 
be produced than is required for the 
softening process. 

According to Hoover (15), in 1938 
there were five principal reasons why 
this reclamation of lime from softening 
plant sludge had not been adopted in 
the United States: [1] most of the 
larger plants have been built adjacent 
to sizable waterways into which the 
sludge can be dumped ; [2] most of the 
larger plants soften and purify river 
water supplies, and the ever changing 
water and resultant variation in sludge 
quality makes the reburning of sludge 
quite complicated; [3] the prevention 
of the accumulation of magnesium in 
the reclaimed lime was accomplished 
only recently; [4] satisfactory calcin- 
ing equipment, particularly to handle 
small quantities of material, was not 
available; and [5] small communities 


usually take their water supply from 
wells, and, although the water is clear 
and lends itself to a reburning scheme, 
these communities generally did not 
wish to embark upon a new procedure 
of this kind which had not been tried 
elsewhere. 

Conditions have changed somewhat 
during the past nine years. As more 
stringent stream pollution measures 
are enacted, even plants situated on 
large streams may be enjoined from 
continuing the pollution of the stream 
with relatively insoluble sludge. Al- 
though the variations in quality of a 
raw-water supply cannot be controlled, 
several cities are endeavoring to ob- 
tain sufficient reservoir capacity ahead 
of the plant to smooth out the peaks in 
the quality fluctuations at least partially. 
Lime reclamation units could be em- 
ployed at some of the plants located on 
a fluctuating supply by operating the 
equipment only when the water is rela- 
tively clear, storing the excess lime 
produced during this period for use 
when the water is turbid. The preven- 
tion of the buildup of the undesirable 
magnesium in reclaimed lime has been 
accomplished by two methods: [1] a 
split treatment in which the magnesium 
is generally precipitated separately from 
the calcium as is done in the Lykken- 
Esterbrook or the Hoover processes 
(15); or [2] the physical separation 
of the magnesium hydroxide from the 
calcium carbonate during the dewater- 
ing of the sludge in a centrifuge (8). 


Calcination of Sludge 


The rotary kiln has long been used 
satisfactorily to calcine materials com- 
parable to those produced during the 
softening process (8, 16), but the effi- 
ciency of operation of such a unit is 
generally proportional to the amount 
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of material being handled. Also, such 
a kiln for the small water-softening 
plant would be a major piece of equip- 
ment involving as much or more oper- 
ating supervision than the water plant 
itself, and the thermal efficiency of the 
small rotary kiln required would not 
be good. Consequently, the adoption of 
lime reclamation processes has been de- 
terred. Multiple-hearth furnaces have 
been used for this purpose, but investi- 
gations subsequent to those reported 
have indicated that such furnaces, op- 
erating at the high temperatures re- 
quired for lime calcining, have required 
an unusual amount of maintenance to 
keep them functioning properly. De- 
velopments in the last few years may 
have improved their operation. 

Two calcining furnaces which appear 
to hold considerable promise for the 
small plant operator have been devel- 
oped and are now being tested. Both 
are stationary, vertical units which can 
be made to handle a small or large 
quantity of material. Both systems 
have recently been described by Fisher 
and Gordon in their discussions of 
Swab’s paper on the proposed Pontiac 
recalcining plant (9). One was de- 
veloped by H. V. Pedersen, Supt., Wa- 
ter Dept., Marshalltown, Iowa, in con- 
junction with the Raymond Pulverizer 
Div. of the Combustion Engineering 
Co., Chicago. After six years of ex- 
perimental work, Pedersen is ready to 
go ahead with the construction of a 
permanent lime reclamation plant em- 
bodying the flash calcining furnace. 
It is planned to construct a drying and 
calcining plant having a capacity of 10 
tons per 24 hours, to operate in con- 
junction with the 4-mgd. softening 
plant. The calcining plant is to be op- 
erated only eight hours per day, be- 
cause Pedersen’s studies indicate that 
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it will cost less to operate a 10-ton 
plant for eight hours than to operate a 
smaller one for a longer period of time 
(7,9). 

The Dorr Co., New York City, has 
in successful operation several full- 
size units utilizing the ‘“FluoSolids” 


TABLE 5 
Available CaO in Recovered Lime 
Date Available Lime (CaO) 
(1949) per cent 
May 6 92.0 
92.4 
87.3 
May 7 93.2 
No Sample 
92.4 
Mav 8 92.9 
92.2 


No Sample 


May 9 92.5 
92.7 
88.4 


May 10 93.1 
93.0 
92.3 


May 11 94.6 
93.7 
90.3 


May 12 93.4 
92.6 
92.4 


May 13 93.1 
93.1 
93.9 


Avg. 92.3 


principle on materials other than soften- 
ing plant sludge. The company has 
completed extensive laboratory investi- 
gations on the calcination of softening 
sludges which indicate the feasibility 
of this process for lime reclamation. 
A FluoSolids pilot plant is now in op- 
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eration at Lansing, Mich., having a ca- 
pacity of 6 tons per 24 hours. It is to 
be operated in conjunction with the 
20-mgd. softening plant of that city. 
This furnace produces a very unusual 
pelletized, almost dust-free product 
(9). 

The Metropolitan Water Dist. of 
Southern California has continued its 
investigations on lime reclamation in 
connection with the 200-mgd. softening 
plant at LaVerne, Calif. 


Miami Lime Recovery Plant 


The new lime recovery plant of 
Miami, Fla., was inaugurated early in 
1949, and, after a shutdown of several 
days’ duration for necessary adjust- 
ments, was placed in continuous oper- 
ation on a 24-hour basis. It is a rotary 
kiln, 7 ft. 72 in. in external diameter 
and 230 ft. long, and has a rated ca- 
pacity of 80 tons of quicklime per day. 
By May 15, 1949, it had produced in 
58 working days a total of 2,877 tons 
of quicklime. The average operating 
rate during the period was 49.3 tons 
per day. Most of the material was used 
in the Miami water softening plant, 
but 130 tons were shipped during that 
period to Tampa and Gainesville, Fla. 
Analysis of the first car shipped from 
the new plant showed a silica (SiO,) 
content of 0.5 per cent; iron and alu- 
minum oxides (R,O,), 1.2 per cent; 
magnesium oxide, (MgO), 1.3. per 
cent; and available lime (CaO) (A.S. 
T.M. C25-47), 90.1 per cent. 

Greater familiarity with the use of 
the kiln has resulted in a steadily im- 
proved product, as shown by the series 
of analyses over an eight-day period 
presented in Table 5. As it drops from 
the kiln, the lime is in the form of 
nodules almost spherical in shape and 
varying from the size of a coffee bean 
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to } in. in diameter. The product is 
slightly underburned to facilitate slak- 
ing, and because of that fact the nodules 
are quite soft and have a tendency to 
powder, both in handling in the plant 
and in shipping. The density of the 
material is unusually low, the weight 
being only about 35 Ib. per cubic foot. 
It is readily handled in pneumatic con- 
veying equipment. 

The temperature maintained in the 
slakers now varies between 170° and 
173°F. In the lime formerly used, 
which was shipped from Tennessee, it 
was difficult to obtain a temperature in 
the slaker in excess of 140°F. because 
of air slaking during shipment. 

It is not possible at this time to give 
accurate cost figures. The cost, how- 
ever, will be considerably in excess of 
the figure of $6.02 estimated in 1945. 
Even though accurate figures are not 
as yet available, it is possible to state 
with certainty that the savings effected 
by Miami through the use of the new 
product will reach $100,000 annually 
within the next two vears. The total 
cost of the plant will be in excess of 


$700,000. 


Summary 


What are the prospects for the fu- 
ture? In addition to [1] ponding or 
lagooning and [2] disposal in water- 
courses—these methods of disposal 
representing present practice in the 
great majority of plants—four other 
methods appear to offer attractive pos- 
sibilities: [1] utilization as a precipi- 
tant in primary sewage treatment if the 
first plants using that process prove 
successful; [2] dewatering, drying and 
pulverizing, as carried out at the plant 
of the Wright Aeronautical Corp., and 
disposing of the dried product for a 
variety of industrial uses ; [3] dewater- 
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ing and calcining in small stationary 
kilns, of which two types have been 
described; and [4] for the larger in- 
stallations, recalcining in rotary kilns. 

The operating results of all four of 
the above processes will be watched 
with great interest by water softening 
plant operators and designing engi- 
neers. 
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tion and Reuse of Lime in Water 
Softening. Jour. A.W.W.A., 31:675 
(April 1939). 


16. Kerry, E. M. Discussion—-Reclamation 


and Reuse of Lime in Water Soften- 


Wastes from sodium zeolite (cation- 
exchange) water softening plants con- 
sist of wash water containing the waste 
products of the regeneration cycle plus 
unused salt. These waste products 
are composed principally of the chlo- 
rides of calcium and magnesium, to- 


TABLE 6 
Brine Sample Analysis 
Item ppm. 

Silica (SiO.) 12 
Iron (Fe) 0 
Calcium (Ca) 1,720 
Magnesium (Mg) 600 
Sodium & potassium 

(Na & K) 3,325 
Carbonate (CO; ) 0 
Bicarbonate (HCO;) 137 
Sulfate (SO,) 328 
Chloride (Cl) 9,600 
Total dissolved solids 15,654 
Total hardness 7,762 
Carbonate hardness 112 
Noncarbonate hard- 

ness 7,650 
Phenolphthalein 

alkalinity 0 
Methyl orange 

alkalinity 112 
Free CO, 7 
pH (at 17°C.) 


Specific electrical 


conductance 2,650 mho 


gether with small amounts of various 
compounds of iron and manganese. 


Quantity and Character of Wastes 


Wash water requirements generally 
vary from about 3 to 10 per cent of 
the amount of water treated. The 


waste wash water will contain chloride 
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ions (principally from sodium, calcium 
and magnesium compounds) propor- 
tional to the amount of salt used in re- 
generation—ranging from about 0.25 to 
0.5 Ib. of salt per 1,000 grains of hard- 
ness removed. The amount of chloride 
ion per million gallons of water soft- 
ened which must be disposed of in the 
wash water may be approximated by 
the formula C = 35SH, in which C 
represents the chloride ion, expressed 
in pounds per million gallons; S$ is the 
salt, in pounds per thousand grains of 
hardness removed ; and [7 is the reduc- 
tion of hardness, in parts per million as 
calcium carbonate (CaCO.). 

An analysis of a composite sample of 
spent brine discharged from one large 
zeolite plant using upflow softeners is 
shown in Table 6. At this plant, it was 
found that the maximum concentrations 
of calcium, magnesium, sodium and po- 
tassium, chloride, total dissolved sol- 
ids and hardness in the spent brine 
discharged were about six times the 
values obtained on the composite sam- 
ple. 


Effects of Wastes 


Significant increases in chloride, so- 
dium, calcium, magnesium and _ solids 
concentrations will be noted unless am- 
ple dilution water is available in the 
stream or other body of water receiv- 
ing these wastes. 

The U.S. Public Health Service (1) 
suggests that: “the following chemical 
substances which may be present in 
natural or treated waters should pref- 
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erably not occur in excess of the fol- 
lowing concentrations. Magne- 
sium should not exceed 125 ppm. . . 
Chloride should not exceed 250 ppm. 
.. . Total solids should not exceed 
500 ppm. for a water of good chemical 
quality. However, if such water is 
not available, a total solids content of 
1,000 ppm. may be permitted.” 

Solids of the type added to water by 
zeolite wastes cannot be removed en- 
tirely by ordinary water treatment 
methods. Calcium and magnesium 
can be reduced by a combination of 
lime and soda ash treatment, but the 
chloride will remain unaffected, and 
the total solids after such a treatment 
will be greater than before. Dam- 
age to a water supply by salt wastes 
from sodium zeolite plants or from 
any other source is irreparable, as far 
as any treatment method generally 
available for use by a public water sup- 
ply is concerned. 

If brine wastes are discharged into 
a sanitary sewer system, the question 
of their effect on the functioning of the 
sewage treatment plant and sewage 
pumping stations must be considered. 
Brine wastes may cause corrosion of 
pumping equipment and force mains 
and, if these wastes reach the sewage 
treatment plant in a “slug,” they might 
cause a serious upset in the biological 
phases of the treatment, in addition to 
corroding plant equipment. 

Fish may be killed if brine is re- 
leased and travels downstream in a 
“slug.” The limiting concentrations 
are not definite, however. Certain fish 
may be able to tolerate 5,000—-10,000 
ppm. of sodium chloride for short 
periods, but calcium and magnesium ap- 
pear to be more toxic (2). Concen- 
trations which will allow the mainte- 
nance of good, varied aquatic life are 
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far lower than the values that fish can 
tolerate for short periods. 

It is believed that a total salt content 
of approximately 1.5 per cent (15,000 
ppm.) should be considered the upper 
limit for stock water (3). For lactat- 
ing animals, the limit is lower, and 
much less highly mineralized water is, 
of course, preferable. The damage to 
animals appears to depend not so much 
on the kind as on the amount of salt 
present. Experiments with chickens, 
hogs, sheep and cattle have proved that 
waters containing high concentrations 
of such salts as sodium, calcium and 
magnesium chloride are injurious to 
these animals (3). 

Brine wastes, unless quickly diluted, 
will destroy vegetation in and along the 
banks of receiving channels. 


Operating Experiences 


Few reports of actual operating 
problems involving the disposal of 
spent brine are available, and it may be 
inferred that to date brine disposal 
from zeolite plants has not usually pre- 
sented a very serious problem. Some 
instances involving difficulties of one 
kind or another which have come to the 
author’s attention are described below. 

1. Some years ago the rinse water 
from a zeolite softening plant located 
in a small midwestern city was allowed 
to flow into an open drainage pit con- 
structed in a clay formation. Ap- 
parently the idea was that the brine 
would percolate into the ground. The 
clay did not prove to be very permeable 
however, and the pit soon filled and 
overflowed into a nearby small stream. 
It is said that cows, pigs and chickens 
which drank from this stream were 
caused great distress and that some 
died. This difficulty was overcome by 
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diverting the overflow from the pit to 
another drainage channel. 

2. At another midwestern city, a 
zeolite softener was installed near a 
small stream and the rinse water al- 
lowed to discharge to the stream. 
During a drought the stream dried up 
and the rinse water percolated through 
cracks in the stream bed and polluted 
the ground water. The pollution was 
noted in the water from nearby wells. 
This condition was remedied by piping 
the wastes away from the softening 
plant. 

3. In one eastern state, the health 
department reported that brine wastes 
have caused difficulties in two localities. 
In one, the wastes were discharged into 
an open ditch with practically no di- 
lution and then flowed for about 1,000 
ft. before reaching a sizable stream. 
The vegetation was killed along this 
ditch for a distance of several feet from 
the water’s edge on both sides, and 
property owners objected. The remedy 
was the construction of a brine drain. 
Another village discharged the waste 
brine from a softener into a pond near 
its wells rather than construct a suit- 
able drain. This practice led eventu- 
ally to the pollution of the well water 
supply. A drain was constructed to 
remedy this situation. 

4. At a British city, several experi- 
ments were conducted in the disposal of 
waste zeolite softening brine: A_ pit 
was excavated 6 it. into a chalk forma- 
tion and into it was washed 12 tons of 
common salt over a period of 48 hours. 
The chloride content of the well from 
which the city’s supply was obtained, 
and of other neighboring wells, was 
determined frequently, before, during 
and after the test. Within 48 hours 
of the discharge of the last of the salt, 
an appreciable increase in the chloride 
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content of a nearby well was recorded, 
and within a week of the start of the 
test, it was evident that a diffusion of 
the brine had taken place in the chalk 
over an area roughly represented by a 
semicircle having a diameter of ap- 
proximately 2 miles. Any idea of dis- 
charging the saline waste into an ad- 
joining small watercourse had to be 
abandoned, and it was decided that the 
softening plant would have to be 
erected at a site which would permit 
the waste to be discharged into a pub- 
lic sewer (6). 

5. The Metropolitan Water Dist. of 
Southern California investigated the 
problem of zeolite brine waste disposal 
prior to the construction of a zeolite 
softening plant. It was found that, be- 
cause there were no continuously flow- 
ing streams in the vicinity of the pro- 
posed plant, and because of the geologic 
structure of the coastal plain, the brine 
could not be discharged into a stream 
or spread upon the land. Studies of 
solar evaporation indicated that it 
would not be an economically feasible 
method of handling these brines. It 
was necessary, therefore, to make pro- 
vision to transport the brine to tide- 
water. The cost of a conduit for carry- 
ing the brine to tidewater was taken 
into consideration before deciding upon 
the zeolite method of softening. For- 
tunately, it was possible to conclude 
an agreement with the Los Angeles 
County sanitation districts to connect 
the zeolite plant waste water drain to 
the sanitation districts’ sewer, so that 
it was unnecessary to carry the drain 
all the way to the ocean. As built, the 
water plant waste line is 22 miles long 
and has a capacity of 15 cfs. The line 
was built of precast concrete at a cost 
of $466,000. Had it been necessary to 
carry this line the remaining 28 miles 
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to the ocean, the cost would have been plant waste disposal problems con- 
over $1,000,000. Until 1948 the water tained a series of questions about the 
district paid a sewer service charge disposal of wastes from zeolite soften- 
of $30.00 per million gallons of waste ing plants. The results of this ques- 
brine. Since the waste brine amounts tionnaire are summarized in Table 7. 
to about 2 per cent of the total plant Most of the answers to the vari- 
output, this charge represents a brine ous questions were qualified. Those 
disposal cost of $00.60 per million gal- health departments answering ‘No” 
lons of water softened. Inasmuch as to Question 1 indicated that there 
the sanitation districts’ trunk sewer to were no important zeolite plants and 
which the waste brine line presently consequently no significant amounts of 
connects cannot carry the ultimate waste in their states. The principal 
load from the water plant as well as the qualifications in the answers to Ques- 


TABLE 7 


Results of Questionnaire 


States Replying 


Question 


| 
1 Is the discharge of brine wastes from zeolite softeners | 


customarily practiced in your state? 41 66 34 
2 Are such wastes classed as pollutants? 32 69 31 
3 Is their discharge without “treatment’’ considered a 
violation of your water pollution law? 29 62 38 
4 Are you now requiling provision for “‘treatment”’ of these 
| wastes in connection with plans for new purification 
| plants? 29 48 52 
5 Is there likelihood of requiring “treatment’’ of wastes 
| from existing plants? 29 38 | «(62 
6 Are there state laws in force pertaining to the disposal 
of such wastes into streams or by other means? 41 54 | 46 


sewage load, it has been necessary to tions 2-6 were those relating to dem- 

construct a larger trunk sewer, a por-  onstration of damages and considera- 

tion of the cost of which will be borne — tions of stream uses. 

by the water district. The water dis- Most of the states correctly inter- 

trict will pay $100,000 cash plus an preted the word “treatment” in Ques- 
‘ 


annual service charge of about $16,000 tions 3, 4 and 5 to mean “suitable 
for 40 years. In addition, there is a means of disposal.” 


service charge of $1.00 per million gal- From the comments accompanying 
lons of waste brine. the questionnaires, it appears that most 

: : states do not consider the disposal of 
Results of Questionnaire waste brine a serious problem at pres- 


A questionnaire sent to all state ent but are prepared to take action if 
health departments on water treatment damage does result from existing or 


| | 
tion | per cent 
i} No. 
| “Ves” “No” 
| 
| | 
— — 
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future installations. A few expressed 
concern about the possibility of future 
difficulties. 

In answer to an additional question 
regarding “treatment” methods (inter- 
preted as “disposal” methods), six 
states suggested lagooning ; two states, 
holding tanks with controlled dis- 
charge; three, discharge to sewer sys- 
tem; three, discharge direct to streams ; 
two, injection (brine disposal) wells; 
and one, solar evaporation. 


Disposal Methods 


1. Evaporation ponds. Except un- 
der very unusual conditions, solar 
evaporation does not appear to offer a 
satisfactory means for the disposal of 
zeolite plant wastes. Studies (4) made 
in Kansas of the disposal of oil field 
brines have indicated that the evap- 
oration of the brines may be less than 
—or, at best, may barely exceed—the 
rainfall. Evaporation data for fresh 
waters are not applicable to brines be- 
cause of the lowering of the vapor pres- 
sure of the water by dissolved salts. 
Any evaporation which does occur 
serves to increase the concentration of 
the dissolved salts with further lower- 
ing of the vapor pressure and retarda- 
tion of evaporation. This cycle con- 
tinues up to the point of saturation. 
Even if evaporation is successful, there 
remains the problem of disposing of the 
residual salts. 

If the soil is porous, a watertight 
pond may be quite expensive to con- 
struct. Brine seepage from a poorly 
built pond may result in the mineraliza- 
tion of nearby surface streams or 
ground water. Many ponds intended 
for the “evaporation” of oil field brines 
have actually proved to be seepage 
ponds. Practically all of the water 
loss from them has been due to seep- 
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age into the surface drainage or into a 
shallow aquifer. 

2. Uncontrolled dilution. The dis- 
charge of the salt-bearing wash water 
into a stream, directly or by way of a 
city sewer system, offers a simple 
means of disposal, provided adequate 
dilution water is available. The amount 
of dilution water must be great enough 
at the time of the brine discharge to 
dilute the wastes so that water users 
and aquatic life downstream will not 
be damaged. 

3. Controlled dilution. Disposal by 
controlled dilution requires short- or 
long-period storage of the brine wastes 
in suitable reservoirs, followed by their 
discharge into the stream or the city 
sewer system. <A short period of stor- 
age will permit an adjustment of the 
rate of release to correspond with the 
ability of the sewage plant or the re- 
ceiving stream to dilute the wastes 
satisfactorily and will prevent the dis- 
charge of “slugs” of brine. Storage 
over a long period will involve holding 
the brine in suitable reservoirs until 
adequate dilution water becomes avail- 
able. 

If limiting values for the various 
constituents found in zeolite wastes 
are established for a given stream, the 
flow necessary to dilute the wastes may 
be formulated in terms of the concen- 
tration of the constituent normally 
present in the stream, the concentra- 
tion of the constituent in the brine to 
be discharged, the brine flow rate and 
the maximum allowable concentration 
of the constituent (after complete mix- 
ing) downstream from the point of 
brine discharge. Using the chloride 
concentration as an example, the for- 
mula is: 
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in which Q is the stream flow rate, 
in any convenient units; q is the brine 
flow rate, in the same units as for Q; 
A is the normal chloride concentration 
of the stream, in parts per million or 
other convenient concentration units; 
B is the chloride concentration of brine, 
in the same units as for A ; and C is the 
maximum allowable concentration of 
chloride in the stream, in the same units 
as for A and B. 

The disadvantages of this type of 
disposal lie in the cost of storage reser- 
voirs and in the control of releases. 
Failure to build the reservoirs large 
enough to handle the quantity of brine 
produced during a period of low stream 
flow will inevitably result in the dis- 
charge of brine into the natural drain- 
age at a time when the amount of dilu- 
tion water is inadequate. Savings on 
storage reservoir capacity might be 
effected by temporarily storing only 
that portion of the zeolite wash water 
which has a high mineral concentra- 
tion and releasing the remainder of 
the water into a suitable stream or into 
a sewer system. 

4. Brine disposal wells. Brine dis- 
posal wells may offer a means for han- 
dling wastes but probably only for a 
limited number of zeolite plants. FEx- 
perience has shown such wells to be 
a very satisfactory method for dispos- 
ing of large quantities of brine from oil 
wells. Brine separated from the oil 
is gathered in specially constructed 
pipe systems (cement-asbestos or clay 
pipe) and, if suitable for direct disposal, 
is conducted to a brine disposal well. 
If the brine requires treatment prior to 
disposal, it is brought to a plant where 
it can be conditioned for injection. 
Brine treatment may involve one or 
more of the standard water treatment 
processes, such as aeration, coagulation, 
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Treat- 
ment is often necessary to prevent sus- 
pended matter from plugging the pores 
of the formation which is to receive 
the brine. 

Brine disposal wells may vary from 
400 to 5,000 ft. in depth (5), depending 
upon the geology of the region. The 
average depth of Kansas wells is ap- 
proximately 1,200 ft. 

Disposal wells must be constructed 
carefully to avoid contaminating fresh- 
water horizons. Usually a 10- or 12-in. 
steel casing is set below all known 
fresh-water horizons and_ grouted 
throughout its length by the Halli- 
burton method. The bottom plug is 
then drilled out and a 9-in. hole is 
drilled down to the top of the receiving 
formation. This hole is also cased and 
grouted and the inner casing is car- 
ried to the surface. Next the plug in 
the bottom of the 9-in. casing is drilled 
out and an open hole carried into and 
through the formation which is to re- 
ceive the brine. The open hole may 
vary in depth from a minimum of 30- 
40 ft. up to a maximum of 400-500 
ft. Cement-lined steel tubing (5-6} 
in.) carries the brine from the well 
head to the top of the porous formation. 
An open hole extends from 50 to 500 
ft. below the tubing. If the receiving 
formation is subject to caving, the tub- 
ing is gun-perforated with 4-—}-in. 
holes and is carried through the for- 
mation. 

Properly constructed brine disposal 
wells cost approximately $3.50 per 
foot for weils of minimum depth (400 
ft.), $5.00 per foot (1946 costs) for 
wells of average depth (1,200 ft.) and 
$6.00 per foot for wells of maximum 
depth (about 5,000 ft.). The outlay 
for oil brine disposal by this method 
varies considerably. In a large, well 
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organized brine disposal association 
set up to handle the salt water from 
300-400 oil wells, the entire cost, in- 
cluding fixed charges, ranges from 
0.8¢-3.0¢ per 42-gal. barrel of brine 
(5). 

A serious problem arises when brine 
disposal formations become plugged 
with corrosion products, so that it is 
absolutely essential to avoid corrosion 
of the gathering and injection pipes. 
Suspended matter in the brine must be 
removed prior to disposal, and the 
brine should be conditioned so that it 
does not react with the receiving for- 
mation to produce precipitation. 

The wastes from a zeolite plant 
probably would have to be treated prior 
to injection if the water softened con- 
tained appreciable quantities of iron 
and manganese. 


Conclusions 


Controlled dilution appears to offer 
the most generally applicable means of 
handling the wastes from zeolite soft- 
ening plants, but this method will be 
unsatisfactory unless ample dilution 
water is available at the time of brine 


In planning for the disposal of 
wastes from a cation-exchange soften- 
ing plant, the engineer should first 
prepare an accurate estimate of the 
probable volume and composition of 
the wastes. Allowances should be 
made for future expansion if it appears 
reasonably probable. Following this, 
consideration should be given to the 
various disposal possibilities. At an 
early stage in the planning, the state 
agency responsible for water pollution 
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release and unless the releases are care- 
fully controlled. Uncontrolled dilution 
will be a less satisfactory method, al- 
though it may work for small cities lo- 
cated near large streams. Evaporation 
usually will not offer a practicable 
solution to the problem. Brine disposal 
wells may offer a satisfactory answer 
to the problem if the volume of wastes 
is large and the subsurface geology 
suitable for underground disposal. 
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control should be consulted. 
studies involved in reaching a decision 
on the best means of disposal should 
be incorporated in the engineer’s pre- 
liminary report on the project. The 


final report and plans should indicate 
in detail just how the wastes are to be 
handled. 

The following check list is indicative 
of points to be considered in planning 
for the disposal of waste from cation- 
exchange softening plants. 
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1. Volume of Wastes to Be Disposed 
of Daily: 


a. Present volume 
b. Future volume 


2. Flow Rates: 
a. Present: 


(1) Average 
(2) Peak 


b. Future: 


(1) Average 
(2) Peak 


3. Composition of Wastes: 


a. Present 
b. Future 


4. Discussion With State Water Pol- 
lution Control Agency 


5. Method of Disposal: 


a. Dilution (controlled, 
trolled) direct to stream: 


uncon- 


(1) Important, existing or future 
downstream water uses 
(2) Stream discharge data: 


(a) Seasonal variation 

(b) Low flow frequency 

(3) Chemical character of receiv- 
ing stream: 

(a) Chloride 

(b) Hardness 

(c) Dissolved solids, ete. 

(4) Computed effect of brine wastes 
on chemical composition of stream un- 
der various assumed flow conditions 
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(5) Structures, pipe and equipment 
needed 

(6) Costs—capital, annual 

(7) Operating procedure 

(8) Approval by proper state agen- 
cies 

b. Dilution (controlled, uncon- 
trolled) to stream via sewer system 
(Consider Items 1-7 under 5a and, in 
addition, the following) : 

(1) Peak rates of flow of sewage 
and brine (present and future) 

(2) Capacity of sewers 

(3) Dilution of brine by sewage be- 
fore reaching pumping station or sew- 
age treatment plant 

(4) Adverse effects, if any, of wastes 
after dilution by sewage 

(a) Sewers 

(b) Pumping Stations 

(c) Sewage treatment plant 

(d) Receiving stream 


(5) Approval by sewerage authority 
and state agencies 


c. Brine disposal well: 

(1) What has been experience in 
this area with this type of disposal ? 

(2) Subsurface geology and ground 
water resources 

(3) Will quality of ground water be 
protected ? 

(4) Will wastes require treatment 
before discharge to well ? 

(5) Are drilling contractors capable 
of handling this type of work? 

(6) Costs—capital, annual 

(7) Approval by various 
agencies 


state 
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Two-Story Flocculation-Sedimentation Basin 
for the Washington Aqueduct 


By Edwin A. Schmitt and Otto D. Voigt 


A revision of a paper presented on Oct. 21, 1948, at the Joint Meeting 
of the Four States and Western Pennsylvania Sections, Philadelphia, 


by Edwin A, Schmitt, Head Engr., Chief of Water Supply Div., and 
Otto D. Voigi, Sr. Civ. Engr., Head of Water Supply Planning; both 
of the Washington Aqueduct Div. of the Washington Dist. Office, 


HE first of four large, two-story 
flocculation-sedimentation basins 
is nearing completion at the Dalecarlia 
filter plant of the Washington Aque- 
duct, the supply division of the national 
capital's water works. Although there 
are several two-story basins now ex- 
tant, it is believed that those at Dale- 
carlia will be the largest and that they 
embody unique features. 

In a previous article (1), the au- 
thors described a comprehensive pro- 
gram for the construction of improve- 
ments and additions to the water sys- 
tem of the District of Columbia and 
environs. This program, presented in 
a report (2) approved jointly by the 
Chief of Engineers, U.S. Army, and the 
Board of Commissioners of the District 
of Columbia, outlined the future sup- 
ply, purification and distribution im- 
provements to the entire water supply 
system, including provisions for in- 
creasing the nominal capacity of the 
Dalecarlia rapid sand filter plant to 217 
mgd. and the McMillan slow sand fil- 
ter plant to 125 mgd. 

In the report, the basins, a part of 
the Dalecarlia improvements shown 
in Fig. 1, are described only in general 
terms, and, with the completion of 
Basin No. 4 in June 1949, a more de- 
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tailed description now is deemed of 
interest. 

These basins were conceived first as 
long, single-story structures, giving a 
retention period of four hours at the 
future nominal capacity of 217 mgd. 
for the enlarged Dalecarlia filter plant. 
In the latter part of 1943 it was de- 
cided to design the basins with two 
stories to avoid the necessity of acquir- 
ing costly improved suburban property, 
to increase the retention period from 
four to well over five hours on nominal 
plant capacity and to secure satisfactory 
results with an adequately flocculated 
and settled water when operating at 25 
per cent above nominal capacity. 

Raw water, drawn from the Potomac 
River 9 miles from the filter plant, is 
passed first through the Dalecarlia 
receiving or presedimentation reser- 
voir, where some natural settlement 
takes place. After this settlement, the 
raw water varies in turbidity from 5 
to 3,000 ppm., with an average of 80 
ppm. ; the bacteria counts vary from 20 
to 89,000 per milliliter, averaging 
1,800; and the pH varies from 6.5 to 
9.1, with an average of 7.7. At low 
turbidities, practically all suspended 
matter remaining in the raw water is 
in colloidal form. 
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The coagulant used for settling the 
water is aluminum sulfate in syrup 
form, which is manufactured at the 
Dalecarlia plant. Prechlorination is 
used to burn out taste- and odor-pro- 
ducing organic matter. 


Basin Features 


Basin No. 4 was designed to obtain 
the maximum detention period with the 
lowest velocity within the limits im- 
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pacity of 217 mgd. for the Dalecarlia 
filter plant, the influent and distribut- 
ing channels for the basins were de- 
signed so that the average velocity of 
the raw water will not exceed a maxi- 
mum of 2.5 fps. Water from the dis- 
tributing channels will be conducted 
uniformly to the flocculation basin by 
means of rectangular ports. 

The flocculation section of the basin, 
shown in Fig. 2 and 3, is 108 ft. long 
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posed by the available land area and 
subsurface geologic strata. The whole 
project consists of a control chamber 
and closed channels with valves for 
controlling the flow of water through 
the influent or distributing ports, a 
flocculation basin, a dry well and a 
two-story sedimentation basin with a 
blowoff pipeline. The raw-water sup- 
ply conduits will contain flash mixers. 
Based upon the future nominal ca- 


Dalecarlia Improvements 


in the direction of the flow of water, 
126 ft. wide and 17 ft deep. The ca- 
pacity is 1.64 mil.gal., giving a volu- 
metric retention period of 45 minutes 
and an average velocity of 2.6 fpm. 
This basin is equipped with six rows 
of Dorrco flocculators * with 14-ft.- 
diameter paddles operating trans- 
versely to the direction of the flow of 
water. The flocculators are driven by 
~-* Made by The Dorr Co., New York. 
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constant-speed units, but sprockets of 
different sizes will permit speeds of 1.2 
or 0.9 fps., measured at the periphery 
of the paddles. Two baffle walls are 
provided to prevent the short-circuit- 
ing of water across the flocculators. 
The driving mechanism for the floccu- 
lators is in a center dry well. The 
curtain wall separating the flocculation 
basin from the sedimentation basin 


will be provided with vertical ports or 
slots to streamline the flow of water 
into the sedimentation basin. 
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giving a volumetric retention period of 
5.4 hours and an average velocity of 
flow of 2.4 fpm. at the nominal plant 
rating. 

Water from the lower story will 
pass vertically to the upper story 
through seven large openings, 17 ft. 6 
in. by 14 ft. 9 in., located at the far 
end of the basin. Settled water in the 
upper story then flows in a reverse di- 
rection, passing through six 4-ft. by 
4-ft. sluice gates into the effluent chan- 
nel leading to the filters. 
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The sedimentation section of the 
basin, shown in Fig. 3 and 4, consist- 
ing of a first and a second story, has 
a total length of 776 ft. in the direction 
of the flow of water, 316 ft. in the lower 
story and 460 ft. in the upper story; a 
width of 138 ft.; and a depth in the 
lower story of 17.0 ft. and in the upper, 
of 15.0 ft. to normal water level. 
The greater depth of the lower story 
is to allow for the increased accumula- 
tion of sediment before cleaning be- 
comes necessary. 

The capacity of the sedimentation 
section of the basin is 12,074,000 gal., 


Flushing Water —+ 


| 


Section Through Flocculation Basin 


The blowoff pipeline for draining 
off water and sludge is 700 ft. long and 
discharges into the tailrace of the ex- 
isting hydroelectric plant, which, in 
turn, empties into the Potomac River. 
The blowoff line is constructed of 36- 
in. reinforced-concrete pipe to a high 
embankment, and, from this point on- 
ward, down a steep slope, it is made of 
30-in. steel pipe, suitably anchored with 
concrete thrust blocks and joined with 
lugged Dresser couplings. At the crest 
of the embankment, where the con- 
crete pipe joins the steel pipe, there is 
a small chamber with an air shaft to 
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admit air into the line if a critical ve- These flumes are designed to utilize 
locity is reached tending to produce velocity head in causing upward flow 
vacuum conditions. and are, in effect, large pitot tubes. 
During the low winter demand on Safety pipe railings will be installed 
the filter plant the differential between on the top of the walls of the basin, 
the Dalecarlia receiving reservoir and around the passageways to the sight 
the filters is such that flooding of the inspection flumes and around the cen- 
filter plant might occur, and, although tral gutter in the lower story. These 
the system is controlled adequately railings and all other miscellaneous 
with valves, an overflow weir spilling metal items, such as ladders and grat- 
to the blowoff line is provided as a_ ings, which are exposed to water or 


safety measure. moisture will be constructed of gal- 
A shaft and a penthouse with a vanized genuine wrought iron. 
metal stairway are provided over the Figure 5 is a photograph of the up- 


north end of the dry well, and another per floor of the sedimentation basin, 
structure over the south end of the dry showing the penthouse over the stair- 
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Fic, 3. 


Longitudinal Section 


well constitutes an escape shaft with well, the vent stack and escape shaft 
a ladder and a ventilator and fan to over the dry well and the floc inspec- 
keep the air in the dry well fresh, es- tion flume just beyond the vent stack. 
pecially when maintenance crews are The top of the sedimentation basin 
working. All operating controls for is not covered, as the winter tempera- 
the flocculators are located on the en- tures of Washington are not usually 
trance floor of the penthouse, which is severe. Ice has caused no trouble in 
reached by a short bridge from the _ the existing sedimentation basins since 
effluent-channel deck. the outer walls are sloping. To avoid 

The basin is equipped with sight in- possible ice expansion against the ver- 
spection flumes, through which the wa- _ tical cantilever walls of the new basins, 
ter from the lower story will pass up- a small pipeline will be supported about 
ward to the surface of the water in the 6 in. below the water surface entirely 
upper story and from which samples of | around the basin perimeter. During 
the lower-story floc can be obtained. the extreme low temperatures water or 
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air bubbles expelled through jets in 
the pipeline will prevent ice formation 
at the walls. 

Ample electrical outlets are provided 
in the dry well for light and power, and 
around the sedimentation basin for 
light and for power when mechanical 
equipment is used to work the sludge 
from the side walls to the central gut- 
ter and when repairs are required. 


Cleaning of Basin 


For the past twenty years the Wash- 
ington Aqueduct has been using suc- 
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The lower floor of the basin slopes 
downward from the side walls to the 
central gutter 2.6 ft. in 69 ft., while the 
upper floor, where the silt deposit will 
be appreciably less and of thinner con- 
sistency, has a downward slope of 2 
ft. in 69 ft. toward the center. These 


slopes facilitate the cleaning of the 
basin. 

With prechlorination of the raw 
water, the accumulating sludge deposits 
do not become septic for a period of one 
or more months between the seasonal 
schedules. 


cleaning When a prede- 


Overflow Trough \ 


High-Pressure 


Drain 


Lower Story 


Fig. 4. 


cessfully a method of cleaning one 250 
x 1,200-ft. sedimentation basin at the 
Georgetown reservoir and two 154 x 
345-ft. sedimentation basins at Dale- 
carlia by drawing down the water in 
stages, supplementary flushing and 
high-pressure hand hosing. Because 
of this successful operation, perma- 
nently installed mechanical scraping 
equipment was omitted purposely from 
the new basins to avoid maintenance 
problems which might occur with such 
equipment and, at the same time, to 
effect a considerable saving in cost 
without sacrificing efficiency. 


Main Gutter tf 


—— 138 ft -______ 


Section Through Sedimentation Basin 


“Slope 1:35 


termined loss of depth occurs, the 
basins will be drained, and flushed 
and cleaned with high-pressure water 
streams. This cleaning is accom- 
plished ordinarily within a 24-hour 
period. 

Low-pressure water to assist in the 
cleaning process is taken from the in- 
fluent and distributing channels and 
passed under the dry well into the main 
gutter to wash out the sludge. In ad- 
dition to flushing water, a complete, 
high-pressure, looped piping system 
will be installed on each story, from 
which connections can be made to hose 
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the side walls and floors and do a 
thorough cleaning job. 

Should the sludge deposits, through 
enforced deferment of cleaning, stiffen 
up, a light tractor with a scraper blade 
will be used to assist in moving the 
sludge to the drain gutter. Only a few 
men are required for the operation and, 
with multiple basins, no supply troubles 
will be experienced. 


Structural Design 


The design of the flocculation-sedi- 
mentation basin embodies the full use 
of past experience in designing other 
Washington Aqueduct structures, of 


Pic: 5. 


desirable features noted during the in- 
spection of filter plant facilities in 
other cities, and of new practices which 
the Corps of Engineers has developed 
for heavy construction. 

The basin was designed for the fol- 
lowing conditions of loading: the basin 
empty, with full earth pressure, the 
earth being assumed to weigh 110 Ib. 
per cubic foot with an angle of internal 
friction of 25 deg.; the basin full and 
no counteracting earth pressure from 
ground grade down to the intermediate 
or second-story floor slab, based upon 
the probability that the backfill will 
shrink from the wall; and the counter- 
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acting effect of the backfill below the 
intermediate slab, with the earth above 
acting as surcharge and assumed to 
weigh 100 Ib. per cubic foot with an 
angle of internal friction of 35 deg. 
The intermediate slab was designed 
assuming the reservoir empty, with an 
accumulated mud load of 50 psf. plus 
an ice load of 90 psi., giving a total 
load of 140 psf. 

Because of the variation in founda- 
tion material and to counteract any 
adverse effect of subsurface water, it 
was decided to reduce the allowable 
unit stresses proposed by the Joint 
Committee on Standard Specifications 


for Concrete and Reinforced Concrete * 
(1940) in the ratio of 0.40 to 0.45. 
This decision was approved by the 
Chief of Engineers. 

The basin was designed for flat-slab 
construction, assuming the bottom slab 
distributing the vertical load uniformly 
over a flexible foundation. This plan 
resulted in a reversed flat slab for the 
bottom, eliminating the effect of iso- 
lated depressions for column footings. 
The lower part of the exterior wall 
was designed as a part of the first- 

* Affiliated organizations include the Am. 
Concrete Inst., Am. Inst. of Architects, Am. 
Railway Eng. Assn., A.S.C.E., A.S.T.M. 
and Portland Cement Assn. 
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story rigid frame composed of lower 
and intermediate slabs, columns and 
walls. The upper part of the exterior 
wall was designed as a cantilever above 
the first-story rigid-frame wall. 

The rigid-frame analysis for the en- 
tire basin resulted in heavier slabs at 
the exterior bays with the extra thick- 
ness at the upper part of the slab, leav- 
ing the underside level throughout. 
The columns were designed without 
top and bottom drop panels to facili- 
tate the cleaning operations and to 
prevent unnecessary obstacles to the 
smooth flow of the water. For the 
same reasons, all junctions of wall and 
slab were provided with 6-in. fillets. 

The sedimentation basin has only 
one expansion joint—in the east-west 
direction—which divides the basin into 
two lengths of approximately 212 ft. 

It is to be noted that the formation of 
the expansion joint is different from 
the usual practice. Ordinarily, the 
expansion joints are located at column 
lines where double columns and double 
beams or girders are provided to take 
care of the end conditions. In the 
present design, the expansion joint was 
located at midspan and the adjacent 
slabs were designed as cantilevers with 
thickened column bands of the slab 
for support. The cross section of the 
basin is thus left practically unaltered, 
except for a 4-in. thickening of the 
upper column band which, having a 
flat chamfer, will not have a disturbing 
effect upon the flow of the water. 

Other expansion joints are provided 
at the north end of the basin, around 
the control chamber, around the influ- 
ent and effluent channels which are on 
two different levels, and at places where 
the basin facilities are to be extended in 
the future. 

All expansion joints consist of stand- 
ard crimped-copper water stops and 
expansion joint material. Continuous 
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wrought-iron plate water stops are lo- 
cated at all construction joints in the 
walls and bottom slab. 

As the basin is built largely upon 
seamy rock, a complete underdrain sys- 
tem paralleling the side walls and cen- 
tral gutter is provided to prevent the 
possibility of upward pressure against 
the lower floor slab when the basin is 
drained and also to drain off any leak- 
age which might occur through the 
floor and walls. The underdrain sys- 
tem consists of perforated 8-in. ce- 
ment-asbestos pipe embedded in a filter 
of gravel and ordinary concrete sand. 

Air-entrained concrete, used in the 
construction of the basin, was adopted 
upon the recommendation of the Office 
of the Chief of Engineers as offering 
certain desirable characteristics not 
available with conventional concrete. 
These characteristics are: better work- 
ability at low slumps, a fatter mixture, 
greater resistance to the passage of 
moisture, greater durability, and higher 
resistance against freezing-and-thaw- 
ing cycles. The cover for the main re- 
inforcing steel for concrete surfaces in 
contact with water is 2} in. 


Quantities and Costs 


Bids for the construction of Basin 
No. 4 were solicited in January 1947 
and active interest was shown by con- 
tractors, as indicated by the receipt of 
ten complete bids in February 1947. 
Because the low bid of $890,070 was 
greater than the funds available, how- 
ever, all bids had to be rejected. To 
bring the cost of the structure within 
the limit of the available funds, the 
contract drawings were revised with 
the flocculation basin shortened by 
two bays, or 36 ft. On August 4, 
1947, the low bid of $831,097 was ac- 
cepted. 

The quantities of construction ma- 
terials and unit costs are as follows: 


q 


excavation (unclassified), 82,000 cu. 
yd. at $3.30; backfill, 7,400 cu.yd. at 
$2.00; concrete in place, exclusive of 
Portland cement and steel reinforce- 
ment, 9,000 cu.yd. at $32.60; steel re- 
inforcement, 1,850,000 Ib. at $0.0622; 
Portland cement, 12,500 bbl. at $2.63; 
crimped-copper water stops, 2,000 Ib. 
at $1.50; wrought-iron water stops, 
60,000 Ib. at $0.24; and cement-as- 
bestos drain pipe, 2,300 lin.ft. at $4.00. 

The remaining items of the job un- 
der contract, bid on a !ump-sum basis, 
include: the dry-well superstructure ; 
the overflow, the blowoff and the drain- 
pipe extension; electrical work; pipe 
railing; and miscellaneous fabricated 
stairways, ladders and other metal 
work. 

The total contract cost of $831,097 
for the work is composed of unit cost 
items amounting to $753,345 and lump- 
sum items amounting to $77,752. 

Of the approximately 82,000 cu.yd. 
of unclassified excavation, about 25 per 
cent was rock, which varied from 
weathered, rotten rock to hard Potomac 
gneiss. Disposal of the excavation was 
made on the Dalecarlia reservation, the 
average haul being 4 mile. 

Because of the unevenness of the sub- 
surface where rock was excavated, the 
contractor was permitted to place a 
leveling course of a lean-mixture con- 
crete to support the forms and to facili- 
tate the placing of the reinforcing steel 
and the pouring of the main-floor slab. 

The proximity of a part of the struc- 
ture to the existing filter building and 
the existing sedimentation basin re- 
quired a cofferdam 35 ft. deep and un- 
derpinning of the building walls, and, 
as rock was encountered in the lower 
10 it., great care in the use of explosives 
was mandatory. 

The lump-sum item for the blowoff 
includes a tunnel 70 ft. long in rock and 
a railroad undercrossing. The under- 
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crossing of the Chesapeake and Ohio 
Canal and 140 lin.ft. of discharge pipe 
were built previously by the Washing- 
ton Aqueduct with hired labor. 

The Washington Aqueduct, with 
hired-labor forces, will install the floc- 
culators, the pressure pipe in the upper 
and lower stories for cleaning the basin, 
the various sluice gates and the electri- 
cal cables which will supply the power 
for operating the flocculator-driving 
mechanism and for the lighting system. 
These items of equipment and materials 
are being purchased under supply con- 
tracts and, together with the cost of 
cleanup, landscaping, the canal under- 
crossing mentioned previously, and en- 
gineering and overhead, will cost about 
$278,000, making the total cost of the 
entire project approximately $1,109,- 


The planning, designing and prepara- 
tion of contract plans and specifications 
for the flocculation-sedimentation basin 
were executed by the Engineering 
Branch of the Washington Aqueduct 
Water Supply Div. Consultations 
with the operating engineers were held 
to make certain that the best operational 
and maintenance features were being 
incorporated in the design. Site sur- 
veys, borings and foundation material 
analyses were performed by other 
branches of the Washington Dist. 
Office of the Corps of Engineers. Con- 
tract supervision, inspection and hired- 
labor work are being handled by the 
Construction Section of the Opera- 
tions Branch of the Water Supply Div. 


References 


1. Scumitt, Epwin A. & Vorct, Orro D. 
Expansion of District of Columbia Wa- 
ter System. Jour. A.W.W.A., 39:291 
(April 1947). 

2. Adequate Future Water Supply for the 
District of Columbia and Metropolitan 
Area. House Doc. 480, 79 Cong. 2 
(1946). 


Cathodic Protection Notification Procedures 
Correlating Committee on Cathodic Protection 


This is Bulletin Number Two, the second of a series to be prepared 
by the Correlating Committee on Cathodic Protection, H. H. Anderson, 


Chairman. Bulletin Number One, containing management infor- 
mation on “Cathodic Protection of Buried Metallic Structures Against 


ULLETIN Number One has de- 

scribed the stray-current problem 
arising out of cathodic protection and 
the need for a “good-neighbor policy” 
in dealing with it. Concerning these 
matters the bulletin states: 


Some of the current introduced at the 
anodes to protect one structure cathodi- 
cally may enter a neighboring structure 
and traverse it for a distance while en- 
route to the protected one. Where this 
current leaves the neighboring structure 
and enters the soil, corrosion occurs 
which is similar to street-railway stray- 
current electrolysis. It can be prevented 
in several ways, one of the commonest 
of which is to connect the neighboring 
structure to the protected one by a wire 
“drainage bond” of proper resistance. 

Because of this possibility of inter- 
ference, any operator planning a cathodic 
protection installation should notify op- 
erators of neighboring buried structures 
so that all concerned can appraise the 
interaction problems. Experience shows 
that these can be dealt with most effec- 
tively and satisfactorily through coopera- 
tive study and tests by the engineers of 
the operators involved. 


The present bulletin further indicates 
the desirability for such cooperation 
and suggests procedures by which it 
can be fostered. 


Corrosion,” appeared in the May 1948 Journal (Vol. 40, p. 485). 


Advantages of Cooperation 


An operator intending to install cath- 
odie protection on his structure, or to 
change existing installations, will be 
well advised. to notify neighboring 
structure owners of his _ intention. 
This should be done while plans are 
being prepared. Such notification will 
initiate the cooperation needed not 
only to assure the operator of obtain- 
ing the protection sought for his own 
structure, but also to give his neigh- 
bors advance opportunity to consider 
possible stray-current corrosion or 
other undesirable effects on their struc- 
tures. In addition, whenever a buried 
line or major extension is to be newly 
laid or removed, whether or not ca- 
thodic protection also is planned, the 
neighboring structure owners should be 
notified, because laying or removing the 
line may alter the electrical conditions 
on existing structures. 

If the notification covers a proposed 
cathodic protection installation, each 
neighbor in turn will be equally well 
advised to respond to the notification 
and, if deemed necessary, to cooperate 
in an engineering survey aimed to ap- 
praise the extent—if any—to which 
the proposed installation may affect his 
own structure. Also, if the survey in- 
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dicates that any undesirable effect is 
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probable, the neighbor should coop- 
erate in the engineering of preventive 
measures. 

The advantages to be gained from 
taking the above-described steps before 
commencing installation are mutual. 
The installing operator will benefit be- 
cause he may learn during the planning 
stage what preventive measures he 
must allow for, and thus he can predi- 
cate his design on all pertinent facts. 
Also, there is afforded an opportunity 
to determine neighboring structure 
conditions before they may be altered 
by the new installation. The neigh- 
bors will benefit because prompt re- 
sponse and cooperation enables suit- 
able preventive measures to be taken 
at the time of the installation. 


Form of Notification 


Because of the wide variation in 
types of installation, it seems imprac- 
tical to present any standard form of 
notification. However, to minimize 
later inquiry, each notification should 
include the following pertinent data: 


1. If a buried line is to be laid or 
removed : 

a. Size and type of construction 

h, Location or route (inclusion of 
map or sketch is desirable) 

c. Proposed dates of starting and 
completing construction or removal. 

2. If a cathodic protection installa- 
tion is proposed : 

a. Number and type of current 
supply units contemplated 

b. Location of units (inclusion of 
map or diagram is desirable) 

c. Proposed dates of starting and 
completing installations 

d. Designation of operator’s repre- 
sentative to whom response should be 
directed, or who should be contacted 
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in regard to joint survey and other 
engineering aspects. 


Whom to Notify 


Presuming that the above-described 
cooperation is sought—and that it will 
result from proper notification and 
prompt response—every operator in- 
tending to install cathodic protection, 
or a new line or both, or to remove a 
line, should determine what other 
structures may be exposed or affected 
thereby. 

Depending on local conditions, the 
proximity of a cathodic protection sys- 
tem can affect buried pipelines, metal- 
sheathed cables, rail track systems and 
various other exposed metallic struc- 
tures in contact with the soil. Trans- 
mission tower footings and guy wire 
anchors are involved occasionally. 
Cathodic installations also may affect 
the operation of railroad signal systems. 

While such currents are most likely 
to affect merely the exposed structures 
which cross or are close to the pro- 
tected one, they may sometimes affect 
others more remote. Depending on 
conditions, their sphere of influence 
may be narrow or broad. 


Extent of Interaction Between 
Structures 


A full discussion of the factors de- 
termining the extent of interaction be- 
tween a cathodically protected structure 
and an exposed one is too technical for 
this bulletin. However, three factors 
especially deserve mention herein and 
careful consideration by all concerned : 

1. “Influence” of protective installa- 
tion. The tendency of the protective 
currents to stray to and influence neigh- 
boring exposed structures can be mini- 
mized [1] by judiciously locating the 
anodes; [2] by using additional and 
well separated anodes if necessary to 
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distribute the protective current rea- 
sonably and thus limit the amount in- 
troduced into the earth at any single 
location ; and [3] by insulating or coat- 
ing the protected structure so that the 
required protective currents—and, 
hence, the possible stray currents—are 
kept to a minimum. 

2. “Coupling” between structures. 
Coupling depends on |1] earth resistiv- 
ity and [2] structure separation. The 
higher the earth resistivity (resistance 
per unit cube), the greater is the area 
over which the protective currents will 
migrate. The greater the separation 
between the protected and exposed 
structures in the earth, the less is the 
interaction between them. 

3. “Susceptiveness” of exposed struc- 
ture. Exposed structures which are 
insulated by coatings, and those of 
poor electrical conductivity, are less 
likely to be affected by stray currents 
than are bare structures and those of 
high conductivity. Well insulated 
structures present a minimum exposure 
to stray currents. However, coating 
insulation can deteriorate in service, in 
which event its protective value is cor- 
respondingly reduced. 

From the foregoing it appears that 
the factor of “influence” is substantially 
under the control of the designer of the 
protective system. Thus, in designing 
the system, he should use the best tech- 
niques consistent with overall economy. 
“Coupling” depends also on soil resis- 
tivity that cannot be controlled, but it 
can be minimized to the extent that. 
by advance planning, operators may be 
able to avoid the close association of 
their structures. 

“Susceptiveness” is under the con- 
trol of every operator on his own new 
structures, whether or not cathodic 
protection is used. Cathodic protec- 
tion is becoming widely recognized and 
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applied as a practicable means of re- 
ducing corrosion of buried structures. 
Thus, overall benefits will accrue if 
every operator will design and install 
his new plant so as to keep its sus- 
ceptiveness as low as possible. This 
may involve, for example, the use of 
coatings or of insulated joints. By 
minimizing the exposure of the new 
line to stray-current corrosion, the op- 
erator also will minimize its exposure 
to natural corrosion! 


Sources of Data 


The act of proper notification ob- 
viously requires the installing operator 
to know also which neighbors own the 
other structures that may be involved. 
The notices preferably should be di- 
rected to operating officials presumed 
to have jurisdiction in such matters. 
In urban areas, where structures are 
relatively short and the neighbors are 
usually well known, this information 
should be readily obtainable. Where 
urban “joint electrolysis committees” 
exist (see Appendix A) such informa- 
tion usually can be obtained from their 
chairmen or secretaries. But an op- 
erator who intends to install or protect 
a long line traversing many miles of 
varied country may have greater diffi- 
culty in determining whom to notify. 

To assist in this matter, certain gen- 
erally available sources of data on 
structure locations, ownership, operat- 
ing personnel and so forth are called to 
attention herein. (The numbers in 
parentheses helow refer to the list of 
publishers given in Appendix B.) 

Railroads. Several types of maps are 
available to show the routes of rail- 
roads. A four-sheet general map to 
scale 1: 2,500,000 is the “Railroad Map 
of the United States” (1). Handy 
identity and distance maps in atlas form 
are also available (2, 3). The best 
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route alignment data generally avail- 
able at nominal cost are in the maps of 
the U.S. Geological Survey. These in- 
clude a series of state maps mostly to a 
scale of 1 : 1,000,000 (4a) ; another state 
map series mostly to scale of 1 : 250,000 
(4b); and the many regular topo- 
graphic quadrangles, varying in scale 
from 1 : 62,500 to 1:24,000 (4c). Lists 
of rail carriers, with business addresses 
and names of key personnel appear in 
“The Pocket List of Railway Officials” 
(5). 

Electric railways. A list of head- 
quarter cities of electrified rail carriers, 
with names of carriers, their business 
addresses, key personnel and system 
data, appears in the “Mass Transporta- 
tion Directory” (6). Most of the car- 
riers issue handy maps of their systems. 

Petrolergn pipelines. Industry-fos- 
tered maps to scale 1 in. equal 24 miles, 
showing all crude-oil and products 
trunk pipelines in the central or east- 
ern United States can be purchased at 
nominal cost (7). These maps indi- 
cate the names of the line operators. 
Maps of such lines in California can be 
obtained as of May 1949 only from 
private sources. Lists of most oil pipe- 
line carriers, with business addresses 
and names of key personnel, appear 
(among other places) in the “Petro- 
leum Register” (8) and the “Directory 
of Pipe Line Personnel” (9) 

For the oil-producing country, where 
innumerable oil-gathering ‘and field ser- 
vice pipelines exist, composite line maps 
are not usually available. However, 
local field maps showing the individual 
oil properties or “leases,” and names of 
their operators or “producers,” usually 
can be purchased from various sources. 
Field line maps of oil and gas produc- 
ers, and gathering maps of the various 
pipeline carriers, usually can be in- 
spected at the producers’ and carriers’ 
district, division and head offices. 
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Gas pipelines. A general map can 
be purchased, titled “Principal Natural 
Gas Pipe Lines of the United States” 
(10). Data on the location of local 
gas distribution lines may be obtained 
at the utilities’ local business offices. 
A list of gas companies, with business 
addresses, names of key personnel and 
considerable system data appears in 
“Brown’s Directory of American Gas 
Companies” (11). 

Water pipelines. Most water pipe- 
lines are confined to urban areas, al- 
though there are also suburban com- 
panies and some of the larger urban 
systems are served by feeder lines from 
outlying reservoirs and the like. Data 
on the locations of water lines may be 
obtained at the operators’ local business 
offices, or, if municipally owned sys- 
tems, from the city engineer’s or public 
works administrator’s office. Lists of 
the city engineers, water works super- 
intendents (where systems are muni- 
cipally owned), street superintendents 
and superintendents of sewerage for 
the 1,072 cities having more than 
10,000 population are listed in the 
Municipal Index and Atlas (12). 
Another source of water system per- 
sonnel information is the membership 
list of the A.W.W.A. 

Central steam-heating and refrigera- 
tion pipelines. Pipelines of companies 
furnishing steam-heating and refrigera- 
tion services are confined to a rela- 
tively few urban areas. Data on the 
locations of these lines may be obtained 
at the operators’ local business offices. 

Electric power cables and transmis- 
sion lines. Data on the locations of 
electric power cables, which generally 
are confined to urban areas, may be 
obtained at the utilities’ local offices. 
General maps of principal suburban, 
interurban and interstate transmission 
lines appear in atlas form and _ sepa- 
rately (13a, 13b). Lists of cities and 


September 1949 


towns, with names of the electric utili- 
ties in each, and their business ad- 
dresses and officials, appear in the 
“Central Station Directory” (14). 
Communications cables—Bell Sys- 
tem. Bell System cables may be inter- 
state and interurban as well as urban. 
They are classified as “underground” 
if in ducts and as “buried” if plowed 
or trenched in. Data on their locations 
may be obtained from the district or 
division plant superintendents of the 
Bell System company operating in the 
area involved. Lists of the cities and 
towns served by each of these coin- 
panies, their operating areas, and the 
business addresses and key personnel 
of their head offices (and sometimes 
of their area offices), appear in “Tele- 
phony’s Directory” (15). It is proper 
to notify the above-mentioned superin- 
tendents concerning the involvement of 
local and intrastate cables. In installa- 
tions involving interstate cables, the 
district plant superintendents of the 
Long-Lines Dept. of the American 
Telephone and Telegraph Co. should 
be notified. Their headquarters offices 
are listed in Appendix C. 
Communications cables—independ- 
ent telephone companies. These cables, 
underground or buried, may be inter- 
urban as well as urban. Data on their 
locations may be obtained from the 
offices of the companies. Lists of the 
cities and towns served by independent 
companies, with company names, busi- 
ness addresses and key personnel, ap- 
pear in “Telephony’s Directory” (15). 
Communications cables—Western 
Union. Underground and buried cables 
of the Western Union Telegraph Co. 
are confined principally to urban areas. 
Data on their location may be obtained 
from the company’s local plant and 
engineering department. Notification 
should be addressed to “Area Super- 
intendent—Plant and Engineering.” 
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Municipal signal systems. Under- 
ground and buried municipal signal 
cables are confined to urban areas. 
Data concerning their location may be 
obtained from the local offices of fire 
and police authorities. Lists of the 
fire and police chiefs of cities with more 
than 10,000 population appear in the 
Municipal Index and Atlas (12) and 
in the Municipal Year Book (16). A 
source of the names of the signal system 
superintendents is the membership list 
of the International Municipal Signal 
Assn. 


Joint Industry Committees 


Reference has been made to the ex- 
istence in many urban areas of “joint 
electrolysis committees” through which 
the problems of notification and joint 
survey in corrosion mitigation are 
being handled with a minimum of effort 
and a maximum of cooperation. These 
committees usually are composed of 
representatives from each operator of 
buried structures in the area. The suc- 
cess which has attended their work in- 
dicates their value. 

It would seem that the voluntary 
formation of somewhat similar com- 
mittees can assist in the correlation of 
cathodic protection notification and sur- 
vey problems in other urban areas and 
in nonurban areas, these latter appro- 
priately sized according to community 
of interests. In some nonurban areas, 
there may be so many operators that 
it will be impractical for all of them 
to have individual representation on the 
committees. In such areas the com- 


mittees perhaps can more practically be 
composed of one or two representatives 
informally selected by the interested 
operators in each industry concerned, 
thus giving the committees a composi- 
tion similar to that of the Correlating 
Committee on Cathodic Protection. 


q 
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Electrolysis Survey Committee of Baltimore 
City: 
Hugh H. Hunter * 
Public Service Com. 
Baltimore 2, Md. 
Chicago Joint Electrolysis Committee of 
Various Utility Companies: 
L. F. Greve * 
Commonwealth Edison Co. 
Chicago 90, III. 
Cincinnati Committee on Electrolysis 7: 
Edgar Dow Gilman 
City Hall 
Cincinnati, Ohio 
Cleveland Committee on Electrolysis : 
G. R. Canning * 
Ohio Bell Telephone Co. 
750 Huron Road 
Cleveland 15, Ohio 
Denver Committee on Electrolysis : 
A. M. Spaulding * 
Mountain States Tel. & Teil. Co. 
Denver, Colo. 
Des Moines Electrolysis Committee : 
Earl Olmsted * 
Des Moines Gas Co. 
Des Moines, Iowa 
Detroit Committee on Electrolysis : 
R. M. Lawall * 
American Tel. & Tel. Co. 
1814 Book Tower 
Detroit 26, Mich. 
Joint Committee for the Protection of Under 


ground Structures in the Fast Bay Cities: 


M. N. Clark * 

Pacific Gas & Electric Co. 
1625 Clay Street 

Oakland 12, Calif. 

Louisville Electrolysis Committee : 
S. H. Gates * 

Southern Bell Tel. & Tel. Co. 
Box 538 
Louisville, Ky. 

Milwaukee Electrolysis Committee : 
Glenn Chamberlain * 
Milwaukee Gas Light Co. 
Milwaukee, Wis. 

New Haven Electrolysis Committee : 
E. A. Johnson * 

Southern New England Tel. Co. 
227 Church Street 
New Haven 6, Conn. 
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Joint Electrolysis Committees 


Greater New York Electrolysis Committee : 
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Sumner Hayward * 
New York Telephone Co. 
101 Willoughby Street 
Brooklyn 1, N. Y. 
Omaha-Council Bluffs Electrolysis 
Committee : 
J. C. Detweiler * 
Metropolitan Utilities Dist. 
Utilities Building 
Omaha, Neb. 
Suburban Philadelphia Electrolysis 
Committee : 
A. V. Smith * 
370 Trevor Lane 
Bala-Cynwyd, Pa. 
Pittsburgh Corrosion Committee : 
C. A. Erickson * 
Peoples Natural Gas Co. 
545 William Penn Way 
Pittsburgh, Pa. 
Roanoke Electrolysis Committee : 
C. M. Baldock 
Chesapeake & Potomac Tel. Co. 
Roanoke, Va. 
Sacramento Underground Joint Committee: 
C. M. Hoskinson * 
112 City Hall 
Sacramento, Calif. 
San Francisco Area Joint Committee ¢: 
L. M. Perrin § 
Hetch Hetchy Water Supply 
San Francisco, Calif. 
Electrolysis Committee of Southern 
California : 
I. C. Dietze * 
Dept. of Water & Power 
Box 3669 Terminal Annex 
Los Angeles 54, Calif. 
Wheeling Coordinating Committee on 
Corrosion? : 
C. F. Aulick, Jr. 
C. & P. Telephone Co. of W. Va. 
Wheeling, W. Va. 
Youngstown Committee on Corrosion Con- 
trol: 
F. W. Nimer * 
Ohio Edison Co. 
Akron, Ohio 


* Committee chairman. 
* Temporarily inactive. 
t Now being organized. 
§ Acting chairman. 
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i. 


. Handy Railroad Atlas of 


. Petroleum 


Railroad Map of the United States (an- 
nual). Commanding Officer, Army Map 
Service, 6500 Brooks Lane, Washing- 
ton 16, D.C. 

the United 

States (annual). Rand McNally & 

Co., 536 S. Clark St., Chicago, Illinois. 


. Leahy’s Hotel Guide and Travel Atlas 


(annual). American Hotel Register 
Co., 226 W. Ontario St., Chicago 10, 
Ill. 


. (a) State Index Maps, without red over- 


prints, scale 1: 1,000,000; (b) State 
Maps to four times scale of Index 
Maps, scale 1: 250,000; (c) U.S. To- 
pographic Quadrangles, various scales. 
Director, U.S. Geological Survey, 
Washington 25, D.C. 


. The Pocket List of Railway Officials 


(quarterly). Railway Equipment & 
Publishing Co., 424 W. 55th St., New 
York, N.Y. 


. Mass Transportation Directory (annual). 


Kenfield-Davis Publishing Co., 608 S. 
Dearborn St., Chicago 5, Il. 


. Maps of petroleum pipelines in (a) “Cen- 


tral United States” or (b) “Eastern 
United States” (kept up-to-date). L.L. 
Ridgway Co., 615 Caroline St., Hous- 
ton, Tex. 

Mona 


Register (annual). 


Colorado; 931—14th St., Denver 2 

Connecticut: Box 31, West Haven 16 

District of Columbia: 1809 G Street, N.W., 
Washington 

Florida: 1130 Lynch Bldg., Jacksonville 2 

Georgia: 51 Ivy St., Atlanta 3 

Illinois: 7 East Clinton St., Joliet; 422 S. 
5th St., Springfield 

Indiana: 240 N. Meridian St., Indianapolis 4 

Massachusetts: 125 Milk St., Boston 9 

Michigan: 1814 Book Tower, Detroit 26 

Minnesota: 420 3rd Ave., Minneapolis 2 

Missouri: 1426 Locust St., Kansas City 6; 
2651 Olive St., St. Louis 3 

Nebraska: 723 Service Life Bldg., 1904 
Farnum St., Omaha 2 
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Publishers of Maps and Directories 


10. 


12. 


13. 


14. 
15. 


16. 


APPENDIX C 


American Telephone and Telegraph Co. District Offices 
(Long-Lines Department) 


Alabama: 703 Comer Bldg., Birmingham 3 


. Directory of Pipe Line Personnel. 
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Palmer, 794 Stanford Ave., Los An- 

geles 21, Calif. 

Mid- 

west Oil Register, Box 892, Tulsa, 
Okla. 

Map of “Principal Natural Gas Pipe 
Lines of the United States.” Federal 
Power Com., Washington, D.C. 

Brown’s Directory of American Gas 
Companies (annual). Moore Publish- 
ing Co., 9 East 38th St., New York, 
N.Y. 

Municipal Index and Atlas (annual). 
American City Magazine Corp., 470 
Fourth Ave., New York 16, N.Y. 

(a) Maps of “Principal Electric Facili- 
ties in the United States” (complete 
coverage in atlas form); (b) maps of 
“Principal Electric Utility Generating 
Stations and Transmission Lines” 
(separate maps for eleven regions and 
six congested areas). Federal Power 
Com., Washington, D.C. 

Central Station Directory (annual). 
McGraw-Hill Publishing Co., Inc., 330 
W. 42nd St., New York, N.Y. 

Telephony's Directory (annual). Tele- 
phony Publishing Corp., 608 S. Dear- 
born St., Chicago, III. 

Municipal Year Book (annual). Intl. 
City Mgrs’. Assn., 1313 E. 60th St., 
Chicago, III. 


New Jersey: 1106 National Newark Bldg., 
744 Broad St., Newark 2 

New Mexico: 300 W. Copper Ave., Al- 
buquerque 

New York: 158 State St., Albany 1; 51 
Erie St., Buffalo 2 

N. Carolina: 208 N. Caldwell St., Charlotte 

Ohio: 209 W. 7th St., Cincinnati 2; 750 
Huron Rd., Cleveland 15 

Pennsylvania: 124 Pine St., Harrisburg; 
648 Bourse Bldg., Philadelphia 6; 416—7th 
Ave., Pittsburgh 19 


Tennessee: 


1113 Nashville Trust Bldg., 


Nashville 3 
Texas; 4100 Bryan St., Dallas 4 


Virginia: 
Bldg., Richmond 19 


1120 Central National Bank 
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Joint Cathodic Protection Systems 


Correlating Committee on Cathodic Protection 


This is Bulletin Number Four of a series prepared by the Correlating 


Committee on Cathodic Protection, H. H. Anderson, Chairman. 


Bulle- 


tin Number One was published in the May 1948 Journal (Vol. 40, p. 
485), and Bulletin Number Two appears in the present issue (p. 845). 
“Technical Practices in Cathodic Protection,” scheduled as Bulletin 


Number Three, is in process. 


 geeenigners Number One and Two 

have pointed out that external 
currents, beneficially impressed for the 
protection of a buried metallic struc- 
ture, can stray through the soil and 
cause corrosion or other undesirable 
effects on neighboring structures. It 
was further stated that these adverse 
effects can be prevented—for example, 
by connecting the neighboring struc- 
tures to the protected one with wire 
bonds of proper resistance. Thus, the 
bulletins stressed the need for coopera- 
tion among the structure owners so that 
these preventive measures can be prop- 
erly engineered and applied. 

The previous bulletins have also 
pointed out that, where neighboring 
structures of two or more operators are 
subject to similar natural corrosion 
damage, “joint cathodic protection sys- 
tems” can be designed, installed and 
operated economically to the benefit 
and satisfaction of all concerned. The 
present bulletin gives further informa- 
tion about these joint systems. It dis- 
cusses the techniques of their design 
and installation, and possible divisions 
of responsibility for their construction, 
operation and maintenance; and the 
sharing of costs. Also, it presents an 
outline of the principal points that may 
be included in any agreement between 
the structure owners. 
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Value of Joint Systems 


The idea of joint cathodic protection 
is not unique. It follows the econom- 
ically sound principles of the joint solu- 
tion of local corrosion problems so well 
developed during the last three decades 
in metropolitan areas by “joint elec- 
trolysis committees.” 

The economy of joint cathodic pro- 
tection on neighboring structures is evi- 
dent. Assume that Operator A owns 
a line which traverses an area of cor- 
rosive soil and that—aware of this fact 
—he decides to install cathodic pro- 
tection on his line. Assume also that 
Operator B owns a neighboring line 
that is similarly threatened by natural 
corrosion but that he has no such pre- 
ventive measures in mind. 

Suppose that A proceeds alone to 
protect his line. In this event, his im- 
pressed protective currents then may 
migrate into B’s line and cause elec- 
trolytic corrosion at the points whence 
they leave to return into A’s line. 
Sometimes this condition can be cor- 
rected by a change in the design of .4’s 
installation. Otherwise such correc- 
tion may require, for example, bonding 
the two lines together with a wire of 
proper resistance. The installation of 
such a bond and the resultant use of 
additional current will increase A’s 
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costs without providing to B’s line any 
substantial protection against natural 
corrosion. 

Suppose that B, now also concerned 
about natural corrosion, decides to in- 
stall cathodic protection independently 
on his line. His impressed currents in 
turn may adversely affect A’s line un- 
less other or different bonds are in- 
stalled. Thus, when each party at- 
tempts an individual solution, installa- 
tion costs and operating costs for both 
are increased. This causes economic 
waste. 

Such a situation calls for joint cath- 
odic protection at the outset. If A and 
B will jointly engineer, install and 
operate such a system, both lines can 
be even more effectively protected. 
Furthermore, this can be accomplished 
with total capital and operating costs 
substantially less than the total costs of 
two individual systems, even if these 
were installed without regard to their 
mutual interference. By equitably shar- 
ing the joint costs, A and B both can 
enjoy maximum protection at minimum 
cost. This insures maximum economic 
gain. 

While this bulletin does not treat in- 
stances in which the protection of one 
structure affects conditions on a neigh- 
boring structure not requiring similar 
protection, such eventualities also are 
best dealt with by full cooperation and 
mutual appreciation of the problem. 
The need for these attitudes was made 
clear in Bulletin Number One. 

The present bulletin will perhaps find 
its widest application in open country 
where the neighboring structures in- 
volved are continuous and cross infre- 
quently. However, the same coopera- 
tive approach is even more desirable in 
developed areas having more complex 
structure layouts, which create more 
difficult technical problems. 
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Joint System Design 


The design of a joint cathodic pro- 
tection system, including each subinstal- 
lation, should aim to give effective pro- 
tection. Also, it should aim to do this 
as cheaply in capital and operating costs 
as is practicable, considering all struc- 
tures or lines involved. To accomplish 
this end, several fundamentals should 
be kept in mind: 


1. The engineer of each participating 
structure owner should be the sole 
judge of his structure’s own protection 
requirements. 

2. Joint tests should be made to de- 
termine how much protective current 
each structure requires, taking into ac- 
count the mutual reactions of all struc- 
tures to such currents. 

3. The wire bonding and anode sys- 
tem should be of ample size to handle 
the total current to all structures. 

4. The total current should be divided 
among the structures in proportion to 
their needs. 


Each of these design fundamentals is 
discussed briefly below: 


1. Judging requirements. Different 
voltage and current conditions are re- 
quired for the proper protection of dif- 
ferent types of structures ; for example, 
as between steel pipes and lead cables, 
between coated and uncoated pipes, be- 
tween cables in ducts and buried cables, 
and so forth. Also, the techniques of 
testing for and prescribing such re- 
quirements are still being developed. 
Thus, different engineers may use dif- 
ferent protection criteria. Joint studies 
and tests can proceed best when each 
participant’s engineer is free to state 
and use his own criteria. 

2. Joint tests. Different engineers 
will often wish to use different testing 
techniques and instruments. However, 
because the changes in potentials of and 
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currents in the various structures are 
interdependent, any tests made by in- 
dividual participants must be coordi- 
nated into a joint result. This usually 
can be effected informally by the 
engineers. 

3. Overall design. The coordinated 
result of the joint tests will indicate 
how much current should flow to each 
structure and the effective resistance 
presented by each to such current. 
After the individual requirements are 
known, the total protective-current de- 
mand can be found. Then, based on 
test data, the anode structure can be 
designed. The operating voltage of 
the rectifier or generator must be ample 
to impress the total protective current 
through the resistance of the entire 
electrical network. Both the current 
and voltage outputs of the rectifier or 
generator should usually have some 
margin for contingencies. 

4. Dividing current among structures. 
The total current can be distributed by 
adjusting the resistances of the leads 
from the rectifier or generator to the 
several structures. These resistances 
can be estimated from the initial test 
data, but because of environment 
changes after the installation has been 
in operation for some time, subsequent 
adjustments usually must be made. 
Tests are desirable from time to time 
to ascertain that all needed protection 
is afforded. 

When further studies of the tech- 
niques of cathodic protection are made 
and reported on, and as more experi- 
ence is gained with joint installations, 
the prevalent variations in testing tech- 
nique and protection criteria should be 
reconciled, thus simplifying cooperative 
design. 


Division of Responsibility and Costs 


With joint protection installations, it 
has proved most practical for one par- 
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ticipant to own and maintain the recti- 
fier or generator, the anode structure 
and all other equipment common to all 
protected structures. Conversely, each 
participant preferably should own and 
maintain the wires, connections and the 
like serving only his own structure. 

The participant who can most readily 
and efficiently do the job should nor- 
mally build, own and maintain the com- 
mon parts of the installation. How- 
ever, a fair division of the common 
initial, fixed, maintenance and power 
costs must be worked out among all 
participants. Although conditions will 
vary widely, such a fair division can 
always be determined by analysis of the 
equities. 

The agreed arrangement for the divi- 
sion of costs should be flexible enough 
to accommodate later desirable changes 
in the total protective current or cur- 
rent distribution. Sometimes such flex- 
ibility has been promoted by agreement 
of the participants to share the annual 
costs equally rather than to recompute 
such costs with each minor change in 
plant or current use. In other in- 
stances, the participants have agreed to 
share such costs on the basis of the 
distribution of current flow. For 
clarity, these two arrangements are 
recited more concisely : 


1. The sum of the annual (actual or 
estimated) fixed, maintenance and 
power costs of the joint installation will 
be divided equally among the partici- 
pants. 

2. The sum of the annual (actual or 
estimated) fixed, maintenance and 
power costs of the joint installation will 
be divided among the participants in 
proportion to the protective current 
flowing to each structure. 


A compromise between these two ar- 
rangements is a third possibility for 
division of costs. 
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Agreements Between Participants 


Before the testing and the installa- 
tion work are begun, the participants 
should agree on the responsibilities of 
each. Generally such an agreement is 
reached informally on the basis that 
each should’do his fair share. To con- 
firm the arrangement for the division of 
annual costs, some more formal agree- 
ment is advisable. Frequently this can 
he handled by an interchange of letters 
or by jointly prepared memoranda re- 
cording the result of conferences. 

If a general agreement seems de- 
sirable, it may include any or all of the 
following provisions : 


1. If either party contemplates the in- 
stallation of cathodic protection equip- 
ment on its underground structures 
in any area in which the other party 
also owns underground structures, it 
should invite the other party to join 
in a cooperative study of the common 
problem. 

2. If such a study is agreed upon, 
both parties should cooperate in the 
conduct of necessary surveys, and the 
preparation of plans and estimates, and 
then decide whether or not to install 


Description and location of installation : 


Installed and owned by: -- 
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Record of Joint Cathodic Protection Installation 
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and operate joint cathodic protection 
facilities for their common benefit. 

3. Ii it is decided to install and operate 
such facilities, the parties should agree 
which of them shall build, own, operate 
and maintain the proposed joint instal- 
lation. (In general, this should be the 
one which, under the circumstances, can 
pe riorm the services at the lowest cost. ) 
The parties should agree also on an 
equitable division of the annual costs— 
including fixed charges and operation 
and maintenance expenses— of operat- 
ing such installation, taking into con- 
sideration estimates of annual costs, 
results of field tests and any other per- 
tinent matters. 

4. The party to make the joint instal- 
lation should then do so in accordance 
with the jointly approved plan. When 
the installation is completed, field tests 
and adjustments should be made to the 
mutual satisfaction of both parties. 

5. An arrangement should be made 
for billing the costs of operation at suit- 
able intervals. 

6. A record of each joint installation 
should be made a part of the agree- 
ment. (Appendix A indicates the data 
pertinent to such a record.) 


Agreed annual costs of installation effective from 


ae are as follows: 
Fixed charges ( 
Fuel or electric energy costs 
Other operation and maintenance costs 


Total agreed annual costs .......... 


©, of total capitalized cost of $ ) 


Total annual costs are to be divided as follows: 


Company 
Company % 
Total 
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Processing Water for Industry 
By R. W. Haywood Jr. and Bert H. Wells 


A paper presented on May 31, 1949, at the Annual Conference, Chi- 


cago,, by R. HW’. Haywood Jr., Asst. San. Engr., American Viscose 
Corp., Philadelphia, and Bert H. Iells, Chemist, Quality Control Dizv., 


Coca-Cola Co., Atlanta, Ga. 


NE of the largest users of water 

for industrial purposes in_ this 
country is the rayon industry. In 
washing the fibers after their forma- 
tion, and in providing the necessary 
steam and power, a total of 160 gal. per 
pound of fiber produced is required 
(1). During 1948, 1,100,642,000 Ib. 
of rayon was produced in the United 
States (2), with a resulting water re- 
quirement of 176,103 mil.gal. 

It is the purpose of this paper to 
present information concerning the 
treatment of water used in the produc- 
tion of regenerated cellulose products 
as practiced by one manufacturer only 
—the American Viscose Corp.  Al- 
though production facilities are divided 
among a number of plants located in 
Virginia, West Virginia and Pennsyl- 
vania, the water requirements are the 
same in all, and the processes used to 
meet them vary only slightly in one or 
two plants. 

The raw water varies in quality, de- 
pending on the source and the location 
of the various plants. Most of the 
water comes from rivers and flowing 
streams, although one plant gets all of 
its supply from wells, while another 
secures part of its water from this 
source. The need for water of higher 
quality than is available from untreated 
supplies has dictated the type of treat- 
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ment required. For certain steps in 
the process, the water must be free from 
all suspended matter, a requirement 
which leads logically to filtration. In 
washing procedures, the absence of 
soap-consuming compounds is desira- 
ble and sodium cycle softening is em- 
ployed. In other steps, it is preferable 
that all dissolved, as well as suspended 
solids be absent, which calls for de- 
ionization or evaporation. 


Filtration 

Rapid sand gravity filters are used 
for the removal of suspended solids, the 
basic processes being quite similar to 
those employed by other industries and 
municipalities with the same problem. 
Aluminum sulfate is used as a coagu- 
lant, and, where it is necessary to sup- 
plement the natural alkaline content of 
the water, either caustic soda or sodium 
carbonate is used, lime being unac- 
ceptable. In some plants, it has been 
found advantageous to reduce the alka- 
linity by the addition of sulfuric acid 
during periods of the year when the 
alkaline salts are present in unusually 
high concentrations ; when this is done, 
less alum is required for proper coagu- 
lation. 

The old-style wooden-tub filters with 
mechanical agitation, are still in use in 
a number of plants. In many of these 
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filters, the sand remains clean and 
bright and free from mudballs and 
hard spots after years of service. In 
other filters, a combination air-water 
wash is used in which the filters are 
washed with a water rise of 15 in. per 
minute and approximately 0.7 cfm. of 
air per square foot of filter area, the air 
being delivered at a pressure of 5 psi. 
Filters washed with this arrangement 
still require attention to prevent hard 
spots from forming at the edges and 
tend to throw sand into the wash water 


INDUSTRIAL WATER PROCESSING 


857 


electrical contactor head which acti- 
vates the chemical feeders. 
Rate-of-flow and loss-of-head gages 
are used to indicate filter operation. 
The rate of flow in each filter is con- 
trolled manually throughout the run. 
The filters are washed when a definite 
loss of head has been reached. During 
the first few months of operation the 
wash water requirements were ap- 
proximately 1-1.5 per cent, but it is 
hoped that this figure will be reduced 
as operating experience is gained. A 


. 1. Handling Ton Containers of Chlorine 


troughs at times of full water-air 
flow. 

Within the past year a 6-mgd. filter 
plant has been put into operation at the 
Fredericksburg, Va... manufacturing 
plant. (Figure 1 shows the front of 
the plant with the chain fall and trolley 
used for handling ton containers.) All 
chemicals are fed in solution, the rate 
of feed being controlled automatically 
by a propeller type meter in the raw- 


water influent line. This meter has an 


view of the filter gallery is shown in 
Fig. 2, and Fig. 3 is a photograph of 
the sedimentation basins from the in- 
fluent end, the flocculators being in the 
sections extending across the basin. 


Softening 


A considerable volume of water is 
softened in sodium cycle softeners, 
where calcium and magnesium salts are 
converted to sodium salts. In general, 
pressure type softeners are used, ex- 
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cept in one plant which is equipped 
with gravity softeners. Although 
greensand zeolite has been used almost 
exclusively as the exchange medium 
until recent years, synthetic ion ex- 
changers having a higher capacity are 
now being tried when more softening 
capacity is needed from the same equip- 
ment. They are also being considered 
for new installations, in view of the 
smaller size of equipment necessary. 
Both carbonaceous and resinous ex- 
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changers have been used successfully. 
On when the influent 
water contained residual chlorine on 
the order of 1.0—2.0 ppm., the carbona- 
ceous exchanger failed, disintegrating 
so badly that it had to be replaced. 
Where chlorine residuals have not been 
excessive—that is, not more than 0.1— 
0.2 ppm.—this type of exchanger has 
been entirely satisfactory. The resin- 
ous exchangers have not been in serv- 
ice as long as the carbonaceous or 
greensand varieties, but, so far (aiter 


one occasit mn, 
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sixteen months) are giving good 


service. 
Dissolved-Solids Removal 

There is a need for water free from 
dissolved as well as suspended solids. 
This type of water is supplied by de- 
ionizing plants, where filtered water is 
treated to remove dissolved 
The characteristics of the water before 
and after treatment shown in 


Table 1. 


solids. 


are 


Filter Gallery 


One plant producing this kind of 
water consists of a battery of cation ex- 


changers operating in the hydrogen 
cycle, followed by a battery of anion ex- 


changers, or acid absorbers. In_ the 
first units, the sodium, calcium and 
magnesium ions are replaced by hydro- 
gen ions to form the corresponding 
acids—that is, sodium sulfate will form 
sulfuric acid, carbonate will 
form carbonic acid, sodium chloride 
will form hydrochloric acid and so on. 
The anion exchangers simply remove 


calcium 
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TABLE 1 
Water Quality 
Filtered De-ionized 
Characteristic Water Water 
ppm. 
Hardness * 70 0 
Alkalinity (C,CO,) 37 8 
Acidity (C,CO,) 1 
Total solids 138 8 
pH 7.0 oa 


* Soap method 


the acids thus formed, leaving a water 
equal in purity to distilled water. 


Silica, however, is not removed by this 
process. 


Fac: 3. 


To reactivate the exchangers, the 
cation-exchange unit has a charge of 
sulfuric acid passed through it, the ex- 
cess being rinsed out before the unit is 
put back into service. The anion ex- 
changer is regenerated in the same 
manner, except that sodium carbonate 
or sodium hydroxide is used as_ the 
regenerant chemical. 

Trouble was experienced with an 
anion exchanger on one occasion—the 
unit would not operate at the designed 
and guaranteed rate. In addition, quan- 
tities of the resin were lost each time 
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the unit was backwashed. The manu- 
facturer was called in and explained 
that the resin was breaking down be- 
cause of excessive pressures devel- 
oped in the resin layer. These pres- 
sures were the result of fines being leit 
by insufficient washing, and the condi- 
tion snowballed—the more fines left, 
the more the loss of head increased and 
the more the resin disintegrated to 
form additional fines. The relatively 
simple answer was a long, hard wash to 
get rid of the fines and sufficient wash- 
ing to keep them out. 


other 
to provide solids-free water is evapo- 


One method which is used 
ration. Operating on the basis of a 
large still, water is converted to steam 
and condensed to solids-free water 
equal to, but not surpassing, de-ionized 
water in purity. Although the two 
types of treatment produce water of 
equal quality, the distilled-water costs 
are ten times those of de-ionized water 
when evaporators are used for this 
purpose alone. This differential is 
greatly reduced if the evaporators are 
employed as pressure-reducing valves 
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to provide low-pressure steam for plant 
use. 

It can be seen that, although the 
rayon industry uses large quantities of 
water, the treatment problems differ 
but slightly from those of other indus- 
tries. As process refinements require 
better water, the methods of water 
treatment must be constantly reviewed, 
modified and improved. The fore- 
going description, however, has out- 


The soft drink business is big busi- 
ness. It is the country’s largest indus- 
trial user of sugar, consuming over 1} 
billion pounds a year. It uses about 
50,000 trucks, requiring 75 mil.gal. of 
gasoline a year, to deliver its products 
to 1,250,000 retail outlets. 

The industry uses approximately 
6.25 bil.gal. of water a year in ap- 
proximately 6,000 syrup and bottling 
plants. Slightly over a dozen bottling 
plants in various parts of the country 
use as much as 50 mil.gal. of water a 
year—about enough to supply a town 
of 2,500 inhabitants. 

Those who have been associated with 
the beverage industry for a number of 
years have observed the continuous im- 
provements in municipal water sup- 
plies. In practically every city and 
town in this country today, it is taken 
for granted that the water is clean and 
wholesome. But safe, clear, potable 
water may not always be satisfactory 
for bottling carbonated beverages, and 
water is one of the most important 
ingredients. For example, there is a 
threshold for alkalinity; clarity is a 
critical factor; the presence of chlorine 
or other taste- or odor-producing sub- 
stances is not permissible. 


Water Quality Problems 


Though the alkalinity of drinking 
water usually does not affect its whole- 


R. W. HAYWOOD JR. & B. H. WELLS 


Carbonated-Beverage Industry—Bert H. Wells 


Jour. AWWA 


lined the methods of water treatment 
now in use by one of the largest manu- 
facturers of rayon and other regener- 
ated cellulose products in the world. 
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someness or taste, high alkalinity has a 
marked deleterious effect on an acidi- 
fied carbonated beverage. The acidu- 
lants most generally used in such bev- 
erages are citric or phosphoric acid. 
The tartness imparted to the beverage 
by these acids is due to the acids them- 
selves—the acid salts are not tart or 
sour. Thus, if there is sufficient alka- 
line material present to neutralize the 
first hydrogen ion, the tartness of the 
beverage is lost. In a beverage con- 
taining phosphoric acid, the tartness is 
seriously affected when 170 ppm. of 
alkalinity is present and is completely 
destroyed if the water contains as much 
as 340 ppm. It is preferable to use 
water with an alkalinity below 85 ppm. 

In addition to excessive alkalinity, 
even the occasional presence of some 
other substances may cause difficulties. 
Bottle filling is a highly sensitive op- 
eration. Syrup, carbonated water and 
bottles, all at different temperatures, 
are brought together, with the require- 
ment that uniform carbonation and fill- 
ing height be obtained. Waters which 
appear to be clear may contain sufficient 
finely divided solid material to cause 
filling difficulties. During the filling 
operation the bottles containing syrup 
and carbonated water are open as they 
travel from the filler to the crowner, 
where the caps or crowns are applied. 
The presence of finely divided solid 
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material may cause foaming, result- 
ing in excessive loss of carbonation. 
Tastes and odors in the water may 
affect the taste quality of the finished 
beverage. Organic matter, including 
algae, may cause flocculation or sedi- 
mentation of some of the components 
of the beverage or produce objection- 
able tastes. Excessive hardness in the 
water may precipitate in the bottle- 
washing solutions, resulting in cloudy 
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amounts of sulfates and chlorides to 
give them a marked saline taste. These 
waters must either be distilled or 
treated by ion-exchange equipment. 
Generally, methods of water treat- 
ment in bottling plants are similar, 
though most of the so-called parent 
companies frequently have individual 
ideas or requirements. Naturally, the 


author is more familiar with the re- 
quirements and methods of the com- 


Fic. 4. Zones of Alkalinity 


bottles and scale formation on the mov- 
ing parts and heating coils of the bottle- 
washing machine. 

Different types of water and differ- 
ent conditions are encountered in vari- 
ous sections of the country. Figure 4 
presents an approximate picture of this 
situation. The zones of alkalinity 
shown represent the waters received 
by the various bottling plants, rather 
than the alkalinities of the natural sup- 
plies. Not shown are a few localities 
where the waters contain sufficient 


pany which he represents, but they are 
probably representative of the industry. 

Whatever the location and character 
of the water supply, experience indi- 
cates that the individual bottling-plant 
operator must be assured of a continu- 
ous supply of suitable bottling water. 
This supply is attained by complete 
water treating equipment which pro- 
vides for coagulation and chlorination, 
with alkalinity reduction by lime treat- 
ment when needed; sand _ filtration; 
and activated-carbon purification. This 


| 
ot ‘Alkalinity 
. Jower 170 ppm, 


equipment is employed solely for treat- 
ing the water going into the product; 
the treatment of water for bottle wash- 
ing will be discussed later. 


Treatment Methods 


For many years granular aluminum 
sulfate or lump potash alum were the 
principal coagulants, frequently sup- 
plemented with sodium aluminate or 
soda ash for pH adjustment. Dosages 
of 35-50 ppm. of alum were not uncom- 
mon. Also, many plants have found it 
necessary to maintain high chlorine 
residuals in connection with good co- 
agulation in order to remove organic 
matter and foreign tastes completely. 
Residuals of 6-8 ppm. of free chlorine 
in, the sand filter are frequently main- 
tained. 

Considerable laboratory work, con- 
firmed by muclz plant operating experi- 
ence, indicates that all oxidizable or- 
ganic material in the water should be 
completely removed to avoid any possi- 
bility of flocculation or sediment forma- 
tion in the finished beverage. In one 
plant, for example, the chlorine de- 
mand became constant at nearly 5 ppm. 
only when the dosage reached approxi- 
mately 12 ppm. with a residual of 7 
ppm. The retention time was two 
hours. Although the high chlorine 
consumption of this particular water is 
above average, the high chlorine dosage 
is typical of a number of instances when 
the oxidizable material in the water 
rose quickly, due to sharply increased 
runoff to a reservoir or surface supply. 
Under such conditions plant operators 
frequently find that a combination of 
good coagulation and adequate chlori- 
nation is needed to remove finely di- 
vided solid material effectively. 

The alkaline content of many waters 
requires lime treatment for alkalinity 
reduction. Such waters also contain 
hardness which may interfere with 
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efficient bottle washing. The concen- 
tration of these hardness compounds, 
however, is usually well below the crit- 
ical point of taste effect in the beverage. 
The reactions given below show how 
the controlled addition of slaked lime 
and calcium chloride changes soluble 
alkaline material to insoluble forms: 


Ca( HCO, + Ca(OH), 

— 2CaCO, | +2H.O 
Mg( HCO,), + 2Ca(OH), 
— 2CaCO, | + Mg(OH). | + 2H.O 
2NaHCO, + Ca(OH), 

— Na.CO, + CaCO, | +2H.O 

Na.CO, + CaCl, 

— CaCO, | + 2NaCl 


The precipitated material can be re- 
moved by settling and filtration. 
Hardness is reduced only to the extent 
that carbonates are removed, sulfate 
and chloride hardness not being 
reduced. 

In the Pacific Northwest, in New 
England and in most of the Southeast, 
bottling plants would use alum coagu- 
lation with aluminum sulfate, and chlo- 
rination with filtration and activated- 
carbon purification, to effect complete 
treatment. In much of the Middle 
West, Southwest and parts of Florida 
and California, alkalinity reduction, co- 
agulation with lump potash alum and 
chlorination, again with filtration and 
activated-carbon purification, are re- 
quired for complete treatment. 

The necessity for two types of treat- 
ment was objectionable but not so seri- 
ous as the difficulties introduced by 
waters with an alkalinity generally in 
the neighborhood of &5 ppm. Fre- 
quently it was difficult to specify the 
best treating method, and the trouble 
was often aggravated by considerable 
seasonal variation in the alkaline con- 
tent. In addition, continuous good co- 
agulation was difficult to obtain in 
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waters containing very little alkalinity 
or solids and having high clarity. 

The need for a single method of 
treatment applicable to all waters cap- 
able of being successfully treated by 
either of the two methods described 
above led to the adaptation of the fer- 
rous sulfate—lime—chlorine treatment to 
bottling-plant operation. Normally, a 
dosage of approximately 35 ppm. of 
ferrous sulfate and chlorine residuals 
of 6-8 ppm. are employed. Lime is 
added as a slurry, the dosage varying, 
depending on the alkalinity of the 
water. The treatment may be repre- 
sented by the equations: 
FeSO, + Ca(OH), 

— Fe(OH), 4 
4Fe(OH), + O, + 2H.O 
— 4Fe(OH ),, 


CaSO, 


6FeSO, + 3Cl, 
Fe,(SO,), + 3Ca(OH), 
— 2Fe(OH), | 
2FeCl, + Ca(OH), 
— Fe(OH), | +3CaCl, 


+ 3CaSO, 


The first two equations above show 
the reactions between ferrous sulfate 
and lime at a pH of 9 or higher. 
Under these conditions, all of the sol- 
uble iron is removed from solution 
without the presence of chlorine. In 
practice, chlorine is always present in 
sufficient amount to oxidize any exist- 
ing organic matter. At a pH below 
9, chlorine oxidizes the ferrous sulfate 
to ferric sulfate, which in turn reacts 
with lime to form insoluble ferric 
hydroxide. Thus the treatment may 
be used to coagulate and chlorinate 
waters of low alkalinity. In this use, 
sufficient lime is added to give a pH 
of approximately 8.5. 

In the treatment of waters whose 
alkalinity is above 85 ppm., sufficient 
lime is added to reduce the alkalinity 
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to the desired point. The treatment is 
controlled by maintaining the relation : 
two times the phenolphthalein alkalin- 
ity minus the total alkalinity equals 
0.2-0.7_ phenolphthalein. If sodium 
carbonate is present, calcium chloride is 
added. Differences in alkalinity do not 
affect the dosages of ferrous sulfate and 
chlorine. The effluent is free from 
iron and its alkalinity is less than 35 
ppm. 

During the past several vears dozens 
of new plants using this treatment have 
been installed and many other plants 
have been converted to permit its use. 
Thus far, the results have been ex- 
cellent. Bottling-plant operators re- 
port improved water clarity and less 


Demonstration Treatment Unit 
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difficulty in securing continuous good 
coagulation, and the treatment is much 
easier to control. 

Because low-alkalinity waters can be 
coagulated at a high pH, the corrosion 
problems encountered with alum have 
been eliminated. The presence of vi- 
treous phosphate in water supplies 
gives considerable trouble in conven- 
tional lime treatment, but it does not 
interfere when ferrous sulfate is used. 
The ferrous sulfate treatment shows 
promise of becoming practically a uni- 
versal method. 
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As previously mentioned, excessive 
hardness may interfere with the bottle- 
washing operation. Precipitation in 
the hot, caustic washing solutions may 
cause cloudy bottles or scale formation 
on moving parts and heating coils in 
the bottle-washing machines. Sepa- 
rate treatment of the water used in 
washing bottles is employed to prevent 
the above conditions. 

Bypass feeders or proportioning 
pumps used to introduce complex phos- 
phates into the water have often proved 
successful in preventing scale or cloudy 
bottles. Also, many plants have in- 
stalled sodium zeolite softeners to pro- 
vide completely soft water for the en- 
tire bottle-washing operation. 


Training Program 


It has been found that training op- 
erating personnel and assisting them 
with their operating problems is of 
paramount importance. As 


in other 
fields, regardless of the accuracy or ex- 
actness of the methods or the efficiency 
of the equipment provided, in the final 
analysis, the quality of the results ob- 
tained depends largely upon the quality 
of the man who operates the equipment. 
Several years ago, a broad program 
of training and operational assistance 
was begun as a part of quality control 
activities. This program, covering all 
phases of product control, places con- 
siderable emphasis on water treatment, 
including both the theory and the actual 
practical operation of the equipment. 
The basic features of this program in- 
clude not only the company’s own op- 
erating handbooks, but also formalized 
training programs in company schools 
and a traveling laboratory service. 
The schools have trained many men 
from this country and from bottling 
plants all over the world in the proper 
methods of operating bottling-plant 
water treatment equipment. As an 
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example of the emphasis placed on this 
subject in the production school, a 
demonstration unit made of clear plas- 
tic (Fig. 5) has been built. This unit, 
designed to deliver 0.4 gpm. with a 
two-hour retention time, has proved to 
be an exceptional teaching aid, for with 
it the trainee can see for himself 
everything that happens as he operates 
the equipment. The action of coagu- 
lation, the movement of slurry as it 
circulates, the control of sludge re- 
moval, the effect of inadequate back- 
wash rates and the advantages of ade- 
quate rates are all forcibly demon- 
strated. A production handbook has 
been published and sent to each bottling 
plant. The section on water and water 
equipment was designed to provide all 
possible help to the plant operator. 
Many illustrations and cartoons are 
used in the presentation of the tech- 
nical phases of water treatment. 

The traveling laboratories are most 
helpful in rendering on-the-spot assist- 
ance with all production problems. 
Twenty-three of these units, with a 
field force of 51, are now in operation. 
Each unit is manned by a graduate 
chemist or chemical engineer and a 
technician. Twenty-three routes cover 
the entire country, and each of the lab- 
oratory units is assigned to a specific 
group of bottling plants. Every plant 
is visited regularly and a complete pro- 
duction survey is made during the visit. 
The central location of the headquart- 
ers of each unit permits great flexi- 
bility of operation, making the unit 
quickly available for any emergency. 

The Coca-Cola Co. has been aware 
for many years of the water problems 
peculiar to the carbonated-beverage in- 
dustry and is proud to say that perhaps 
it has, from time to time, made con- 
tributions toward solving some of the 
difficulties of industrial water treatment. 


Our ballot box is bulging—and we love it. Right now (a week 
before the polls close and at least two weeks before the last ballot will be 
in) our unofficial count of votes on the restatement of the Association's 
objectives is a bountiful 1,673 from every state in the Union, the District 
of Columbia and Canada. And if our Cuban and foreign members haven't 
vet had time to exercise their franchise, we have an idea they will too. 

What we're so jubilant about, of course, is the happy contrast between 
this virile vote and the feeble expression of opinion which greeted the last 
constitutional amendment, two short years ago. The difference between 
the 1947 total vote of 70 and current incomplete returns of almost 1,700 
undoubtedly reflects a number of things. Certainly a clearer and more 
direct method of presentation had something to do with the response, but 
we like to think that much more significant factors were also intimately 
involved. Despite the virtual unanimity of opinion in both ballots, for 
instance, there has been a decided difference in interest in the issues at 
stake, which must have plaved a large part in attracting the current evi- 
dence of convictions. And we can at least venture the hope that the ballot 
barrage signalizes a more active interest in the affairs of the Association. 

At the moment, however, rather than hazard further exuberant ex- 
cursions into interpretation, we prefer to seek shelter in the safety of 
statistics. Thus, we can tender the interim information that 23.1 per cent 


of the 7,229 eligible voters have already gone to the polls and voiced a 98.9 
per cent approval of the amended objective. Even better news is the fact 
that the 1,673 voters to date represent 24.1 per cent of the total eligibles 


in the areas from which ballots have been received and that the current 
leader of the poll parade is the New England Section with a 33.2 per cent 
say-so, closely followed by two other 30-per-centers in the Chesapeake 
and Kentucky-Tennessee Sections. Among the least expressive of U.S. 
sections thus far has been the remotest, the Pacific Northwest, but its 
vote had reached 18.0 per cent of eligibles by August 18 and was growing 
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fast. And on that date, the raw and unofficial overall picture showed 1,613 
approving, 18 disapproving and 42 absent-minded (marking neither 


choice ). 

But having statisticized to that extent, we couldn't resist some further 
exploration, particularly with a view toward explaining why we received 
completed ballots from California before the ballot forms themselves 
reached our New York City addresses. Having deposited the entire mail- 
ing in the hands of Uncle Sam's delivery boys on July 29, we, less than 
ten blocks away from the point of deposit, had to wait until August 8 for 
it to appear in our mailbox. Meanwhile, as early as August 1, members in 
Nebraska, Illinois, Ohio, Georgia and even New Jersey had not only re- 
ceived, but read and returned their ballots. As a matter of fact, ballots 
from every section on the continent had been received here at headquarters 
before our own showed up at home. Whether this was evidence of dis- 
crimination or idiosynerasy we haven't vet determined, but we ain't com- 
plaining, and since the returns from the local section have already reached 
an average 23.3 per cent, we have no real reason to. 

Speaking of the mails, though, our postmark investigation revealed 
some interesting sidelights on the current confusion concerning postal rates. 
Of the 1,564 U.S. returns, only 979, a bare 625 per cent, arrived with 
proper penny postage. Some 420 were three-cent stamped; 95, two- 
cented; 25, one-and-one-half-cented; and 46 noncented. Canadians, too, 
were undecided: 2 using one-cent stamps; 3, two-cent; 62, three-cent; 41, 
four-cent; and 1, none. What all this means, of course, is that the post 
office collected some extra cash. In the U.S., for instance, $9.475 in excess 
postage was placed on the cards and since an extra penny was collected on 
‘ach unstamped card that boosted the post office's profits an additional 
$0.46, making the total $9.93}. As for the Canadian total, we’re so con- 
fused about the exchange situation and the Canadian postal regulations, 
themselves, that even we haven't been able to figure that out. Suffice it 
to say, however, that we're still not complaining. As a matter of fact, 
we're basking in ballots, sunning in statistics and generally luxuriating in 
the fact that the membership has spoke. 


A five-man committee to interpret provisions of the recently ap- 
proved plumbing code has been established by the American Society of 
Mechanical Engineers and the American Public Health Assn., sponsors of 
the code. Members of the group, which will answer inquiries about the 
code, are A. H. Morgan of the New York City Dept. of Public Works; 
C. A. Holmquist of the New York State Dept. of Health; F. M. Dawson 
of the University of lowa; M. Warren Cowles, Hackensack Water Co. ; 
and V. T. Manas of the Housing and Home Finance Agency. 


(Continued on page 4) 
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WINS AGAIN! 


INFILCO WATER CONDITIONING PLANT, GAINESVILLE, FLA. 


INFILCO EQUIPMENT NOW GIVES GAINESVILLE, FLA., 
5,000,000 G.P.D. OF FINEST QUALITY WATER! 


A N abundance of soft, pure, crystal- 
clear water now serves the citizens of 
Gainesville, Florida. It is produced quickly, 
efficiently and at low cost by an INFILCO ea ea 
Water Conditioning Plant turned into oper- — genp FOR THIS NEW 28-PAGE 
ation in December. An ACCELATOR is the ACCELATOR BULLETIN NO. 1825 
outstanding feature of this installation. It 
softens and clarifies 5,000,000 G.P.D., de- 
uniform water of highest quali, 

full color cover to cover with install- 
ACCELATORS can effect up to 80% savings ation pictures, charts, graphs and 
in space! Mixing, coagulating, settling and tables. Just off press, a copy is avail- 
sludge removal ..a// these steps are replaced _—_ ble free to all concerned with water 
in ONE COMPACT UNIT. They give sim- _©°Mditioning_ and waste treatment 
pler operation, faster chemical reaction, Problems. Write for your copy today! 
higher ratings, and an exclusive slurry re- 
circulating feature which produces better, 
clearer water in less time. Over 1100 
ACCELATOR installations from coast-to- 
coast are now softening or clarifying ONE 
BILLION gallons of water every day. Send 
for complete information, today! 


BETTER WATER CONDITIONING 
AND WASTE _— SINCE 


INFILCO INCE. 


SALES wewry sim 
WORLD'S LEADING MANUFACTURERS OF WATER CONDITIONING AND WASTE TREATING EQUIPMENT 
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The drought which plagued the Northeast in June and early July 
finally broke. By the end of July, too, the drought in Europe had sub- 
stantially ended its reign, in rain. And only in Africa, where the worst 
drydom in more than a hundred years threatened to desiccate the entire 
continent, did the aridity persist. To say that this was a “bad,” a “seri- 
ous,” a “destructive” drought is, of course, to do injustice to its record- 
breaking calamitousness. Just how bad it was is, as a matter of fact, 
impossible to describe, even in our own often custom-built words. But that 
it was really dry should be obvious from the fact that even the Atlantic 
Ocean was dusty. 

True, the end of the drought did not bring the end of the equally 
record-breaking heat wave. True, too, that because of this we could not 
expect you to accept this information on our own possibly miragic say-so. 
But that the dustiness was neither imaginative nor exaggerative is at- 
tested by absolutely official Navy Department records, based upon a radio 
report from the destroyer, U.S.S. Livermore, which sighted “large patches 
of dust on the surface, stretching as far as the eye can see,” and verified 
by the samples of “real dirt’ there collected and sent to Washington for 


(Continued ‘on page 6) 


3 Money, Time and Labor - *, 


Saving Features of 


UNIVERSAL’ 


CAST IRON PIPE 


LAID WITH ONLY WRENCHES 


ANSWERS 
| EVERY 
| QUESTION 


NO CAULKING MATERIALS 


NO GASKETS. NO BELL 
HOLES TO DIG. Kupferle Fire Hydrants say “Yes” 
to every requirement. Tested and 
| approved by Fire Underwriters. 
| 


* REG. U.S. PAT. OFF. 


posa 


sewage dis systems, industrial, and irri- Proven in use. Will never be an 
gation. Flexible. } 
| orphan. Send for specifications of 
Dept. C entire line, 
THE CENTRAL FOUNDRY COMPANY 
KUPFERLE 


386 FOURTH AVENUE, NEW YORK 16, N. Y. 
Gentlemen: Send us information and catalog 
on UNIVERSAL CAST IRON PIPE. FIR E HYDRANTS 
NAME 


C. KUPFERLE FOUNDRY CO. - St. Louis 


CITY 
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K & Mi “Century.” ASBESTOS-CEMENT PIPE 


Installation of an 8’’ Class 150 "Century" Asbestos-Cement 
Pipeline through wooded area, rocky and uneven terrain. 


STAYS put 
PAYS out 


A revolution has happened in this 
trench. Ancient and honorable wood 
pipe has been replaced by K&M 
“Century” Asbestos-Cement Pipe, the 
modern water main. Here is a pipe that 
fits present day engineering ideas. It 
does not need tonnage and bulk to be 
strong. Its light weight saves rail, 
truck and labor costs. It can be 
handled with a minimum of equipment. 
It can be laid fast and joined without 
special skills. It is readily cut and 
tapped at the job site. 


The “Century” flexible couplings at 
each joint provide for curved lines and 
changes in grade. In addition, they 
minimize the effects of traffic vibra- 
tion and earth settlement. 


K&M “Century” Pipe is immune to 
tuberculation and electrolysis. It is 
highly resistant to corrosive soils. It 
actually grows stronger with age. 
Pumping costs stay where they start, 
because flow area and frictional resist- 
ance remain constant. 


You can see why K&M “Century” 
Asbestos-Cement Pipe does credit to 
those responsible for its adoption in 
any community. Write us for full infor- 
mation; we'll answer you promptly. 


Nelure made Aabeslos... 
Keasbey & Mattison 
has made it serve mankind 
since 1873. 


KEASBEY & MATTISON 


COMPANY AMBLER PENNSYLVANIA 
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study. Although the official Navy explanation of the phenomenon is: 
“unexplainable,” we, who were as “dry as dust” ourselves, have little 
trouble understanding how something as dry as we, would naturally be 
attracted to water. As for the profusion of sponges also observed scattered 
around the surface, it appears obvious that the size of the bathtub makes 
little difference in one’s approach to it. 

At any rate, it was dry; and it ts hot! 


Without a drought, however, it was the people of Waynesburg, 
Pa., who suffered most for lack of rain, for “in Waynesburg, it always 
rains on July 29,” and it didn’t. It didn’t, as a matter of fact, despite the 
tenacious efforts of the Borough Council in suspending Daylight Saving 
Time to stretch the day and in seeking precipitation throughout the broad- 
est area of what might be a “Greater” Waynesburg; and it didn’t despite 
the loyalty of citizens in sweltering through the sunshine in raincoats and 


hip boots. And since it didn’t for the second successive year, the fame of 
Waynesburg has for all practical purposes dried up and blown away. 
Only the New York Times was kind enough to say: “Often it always rains 
in Waynesburg July 29,” and even that, of course, was too much of a 
comedown to be accepted happily. 


Recent hydrology was a nightmare of extremes to water works 
men. Drought conditions in the East forced thirsty Gasport, N.Y., to ap- 
peal for emergency diatomite filtration and chemical feeding equipment, 
which the Proportioneers people flew in from Providence, R.1., thus making 
possible the use of impounded creek water. On quite the other hand, flood 
conditions in Fort Worth, Tex., gave the Holly Pumping Plant an over- 
dose of water—20 ft. of it sitting atop the electric motors which drive the 
centrifugal pumps—and cut off the water supply of the entire city. Jump- 
ing into the breach here was the Dallas service shop of General Electric 
Co., which baked the motor windings dry and also obtained a new motor 
in record time. With the aid of an outmoded but imperturbable  re- 
ciprocating steam engine, to which floods were inconsequential, service of 
sorts was resumed the next day, and two days later citizens of Fort Worth 
were taking their baths in tubs again, rather than the streets. It’s been a 
hectic season. 


A less erratic view of hydrology is presented by C. O. Wisler and 
Ki. F. Brater, authors of the new John Wiley & Sons book on the subject. 
Precipitation, the unit hydrograph, average yield—and, ves, droughts and 
floods—are discussed and illustrated. The title, of course, is //ydrology 
and the cost, $6. 


(Continued on page 8) 
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PEERLESS VERTICAL TURBINE PUMPS 


JOURNAL A.W.W.A. 


CUT OVERHEAD Underground 


For your next job consider 
the flexibility and the effi- 
ciency of the Peerless 
vertical turbine pump. 

As a deep well pump, 
for example, a Peerless 
pump can assure you of an 
independent source of clean 
water from your own well 
—water that will be of 
constant temperature, of 
constant chemical analysis. 
To cut overhead under- 
ground, Peerless turbine 
pumps embody many 
exclusive engineering ad- 
vantages, such as patented 
Double Bearing-Double 
Seal bowl construction, all 
contributing to their 
extended trouble-free 
pumping life. 

As another example, a 
Peerless vertical turbine 


pump utilized as a close- 
coupled pump, assures you 
of full turbine pump utility 
and capacity from short or 
medium settings. They're 
ideally suited for installa- 
tion over pits, sumps or 
basins or for pumping 
water from surface sources. 
The 4 pumps shown above 
are indicative of this type 
of service. You can easily 
visualize their application 
to condenser cooling, cool- 
ing tower service, etc. 
Regardless of your 
requirements, a versatile 
Peerless vertical turbine 
pump will squarely meet 
your pumping demands. 
Peerless offers widest capac- 
ity range, from 15 to 30,000 
gpm against heads to 1000 
feet. You can have your 


PEERLESS PUMP DIVISION 


FOOD MACHINERY AND CHEMICAL CORPORATION 


Los Angeles 31, California 


Indianapolis, Indiana 


District Offices: New York 5, 37 Wall Street; Chicago 40, 
4554 North Broadway; Atlanta Office: Rutland Building, 
Decatur, Georgia; Omaha, Nebr., 4330 Leavenworth Street; 
Dallas 1, Texas; Fresno, Calif.; Los Angeles 31, California 


NEW PEERLESS INDIANAPOLIS 
PLANT IS DEVOTED ENTIRELY TO 
PUMP PRODUCTION & SERVICE 


Here is one of America’s 
newest pump plants—19 
acres of modern manufac- 
turing facilities devoted 
to precision production of 
horizontal and vertical 
pumps, located at Indian- 
apolis. Plan with Peerless 
for pumps plus fast, com- 
plete pump service. 


choice of oil lubricated or 
water lubricated types and 
a choice of power drive, 
direct-connected electric, 
right angle gear, V or flat 
belt or combination drives 
Write for individual Bulle- 
tins describing the applica- 
tions of Peerless pumps to 
these services. 


Peerless 


VERTICAL AND HORIZONTAL - 


Pumps 
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A binder for A.W.W.A. standards has been prepared, largely at 
the suggestion of Albert R. Davis, superintendent of the Austin, Tex., 
Water Department, and it is now available from A.W.W.A. headquarters. 
Intended for bookshelf, desk and field use, the loose-leaf binder has capa- 
cious 1}-in. rings which will hold more than a normal complement of 
specifications. Appearance has been subordinated to durability in the 
choice of sturdy blue canvas covering, with backbone lettering in a darker 
shade of blue, but the result is a neat and workmanlike book. Metal hinges 
insure maximum serviceability and protect against wear under constant use. 
Blank separator cards with projecting tabs are provided to permit prompt 
location of the user’s choice of certain major groups of specifications or 
much-referred-to individual standards. New printings of specifications 
booklets have for some months been punched to fit the three rings of the 
binder, and all specifications will be provided in this form as soon as the 
older stocks are exhausted. The cost of the binder is $2.50. 


A third aqueduct and three storage dams on the Mokelumne River 
are planned by California’s East Bay Municipal Utility District in order to 
permit a capacity increase from 110 to 349 mgd. The addition of the three 
dams—one 119 ft. high, below Pardee Dam, near Clements ; another 187 ft. 
high, above Pardee, at Middle Bar; and the third 340 ft. high, on the South 
Fork of the Mokelumne, near Railroad Flat—will increase the present 
storage facilities of 68 bil.gal. to 183 bil.gal. It is anticipated that the cost of 
the project will probably exceed the $39,000,000 cost of the original Moke- 
lumne development, and that the additional capacity should suffice for 
an anticipated population of 2,600,000 in 30 or 40 years. The District 
currently serves 900,000 persons in Oakland, Berkeley, and other com- 
munities on the east side of San Francisco Bay. 


A memorable speaker at the Chicago 
Conference was Norman F,. S. Winter, Chair- 
man of the Halifax Corp. Water Commission 
in Yorkshire, a member of the British Govern- 
ment’s Central Advisory Water Committee, 
Past-President of the British Waterworks 
Assn. and currently President of the newly 
formed International Water Supply Assn. 
And his paper, which appears on p. 797 of this 
issue, provides a source of comment upon 
water supply developments—not only in Brit- 
ain but with relation to those across the At- 


lantic—which deserves reading. 


(Continued on page 10) 
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There are 
DOUBLE BARRELED VALUES 


in these 


BETTER BASEMENT SETTINGS! 


Ford Meter Settings not only help you install 
and replace meters in a fraction of the usual 
time, but they add a prestige that comes only 
with a reputation for doing things right. 


Ford settings are impressive in ap- 
pearance—obvious in value. You 
need use them for only a short period 
of time to sell yourself and your cus- 
tomers too. 


Start now .... write for the complete 
Ford catalog No. 50—it's FREE. 


THE FORD METER BOX COMPANY, INC. 


FOR BETTER WATER SERVICES 


Wabash, Indiana 
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(Continued from page 8) 
The death of Henry M. Mathews on Au- 
gust 11 at the age of 42 came as a shock to his 
many friends and associates who shortly before 


had congratulated him upon the commencement 
of his three-year term as A.W.\W.A. Director 
for the Southeastern Section. 

A native of Quitman, Ga., he had attended 
the Georgia Inst. of Technology and was a 
registered professional engineer in that state. 
He began his association with the Thomasville, 
Ga., Water and Light Dept. in 1926, and in 
1939 was appointed superintendent, a post he 


held until his death. 


Edwin Lewis Cantrell of Louisville, Ky., died suddenly of a heart 
attack on July 14 at the age of 57. He had been Louisville District Man- 
ager of the Neptune Meter Co. since 1921, and had been connected with the 
company since 1913, with an interval of military service during World War 
I. He had been active in Kentucky-Tennessee Section affairs and had 
been chairman of its nominating committee. 


A corrected copy of an illus- 

A tration which contained an error 

6 f when it was originally published 

in the JOURNAL is reproduced at 

' the leit for the convenience of 

3 + those readers who wish to have 

E yy their files on the subject accurate. 

The graph was part of Malcolm 

§ S. Mellroy’s paper, “Pipeline 

H ij Network Flow Analysis Using 

Ordinary Algebra,” which ap- 

peared in the May 1949 JouRNAL 

7 (Vol. 41, p. 422). This cor- 

/ rected version may be cut out 

- A/ and pasted over Fig. 3 on p. 427, 

oe which was captioned “Error in 

// Head Loss Approximation,” and 

6 10 200 which lacks the identifying labels 
per cont “a= 2 ani “a= 155.” 


A formal erratum notice ap- 
pears on page 796 of the text portion of this issue. 


(Continued on page 12) 
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WITH 


BUILDERS GAUGES 


Information comes with instrumentation! On 
every service—loss of head, rate of flow, 
water level, or sand expansion — Builders 
Water Works Gauges give the facts clearly, 
dependably and accurately. That’s why 
waterworks men prefer Builders Gauges for 
filter operating tables and wherever visible 
information on plant conditions means better 
operation. Dial graduations are uniformly 
spaced and are machined-engraved on 


white vinylite. Charts are printed on special 


moisture-resistant paper. For engineering 
data and Bulletin D1-450, address Builders- 
Providence, Inc., (Division of Builders Iron 


Single Dial Gauge ° 

mounted on pot Foundry), Providence lL, R. |. 
ing floor stand. 

Stand also avail- 

able for double 


dial gauges. BUILDERS PRODUCTS 


Venturi, Propeloflo and Orifice Meters * Kennison Nozzles * Venturi Filter 

Controllers and Gauges * Conveyoflo Meters * Type M and Flo-Watch Instruments 

Wheeler Filter Bottoms * Master Controllers * Chlorinizer-Chlorine Gas Feeders 
Filter Operating Tables * Manometers * Chronoflo Telemeters 


BUILDERS‘“PROVIDENCE 
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(Continued from page 10) 

The supernatural balderdash of rhabdomancy has again pierced 
our nonscience. Just when we thought we had given the final last word on 
water witch mysticism (June P&R p. 20), we encountered a new outcrop- 
ping of inconclusivity. 

First, in the sensational pages of the New York Daily News, we were 
given an intimate review of the twig-twitching and plier-pulling mysteries 
of no less than seven “water-smellers” of Lancaster County, Pa. New in 
this review was the revelation that a ‘““W” in the lifeline of your hand and 
birth under the sign of Aquarius are virtually certain to give you the 
“power” of what the Encyclopedia Britannica calls ‘“motor-automatism,” 
laically attributed to the same type of inborn equipment that makes a hom- 
ing pigeon come home. Then, the Hater Hell Journal, surveying the 
history of the divining rod, found that it could be no more conclusive than 
to point out that dowsers are most successful in areas where ample ground 
water supplies are available at any dig. And the final note in the series, ap- 
pearing in the June issue of The Driller, too, was conclusive only on.a 
strictly personal plane, for the well driller there described, who insisted 
on hiring a dowsing friend to locate a new well area, did strike water only 
15 ft. down. What piqued him, of course, was that the water was in a 
sewage pipe, which also poured forth a friend-ending ooze of filth and 
corruption. 

If nothing in the above reviews seems to justify the characterization 
“balderdash,” we will admit that we're tired of timidity and, too, that our 
consequent espousal of science will leave us almost as completely in the 
dark concerning the actual! intricacies involved in finding water. But at 
least radar, geology, even meteorology, can be explained in words, which, 


regardless of our ability to understand, gives us comfort and a sense of 
well-being. Thus, from doubting, we've turned to routing dowsing and 
have climbed aboard at least this one tongue of the science bandwagon. 


Top tap team in this year’s water main tapping contest at the 
July 14 meeting of the Westchester Water Works Conference was the two- 
some representing the local Greenburgh, N.Y., Water Department. Mak- 
ing a j-in. tap on a main under pressure at an unprepared site designated 
by the judges, the home team completed its job in less than seven minutes 
to carry off the Kassay Cup for the coming year. And what’s your time 
on the job? 


William E. Holy, sanitary engineer, has been assigned to the Divi- 
sion of Sanitation of the U.S. Public Health Service at Washington, D.C., 
to handle water works matters. He had previously been manager of the 
West Virginia Water Service Co., Oak Hill, W.Va.; and, more recently, 
had been in Peru with the Oficina Sanitaria Pan American. 

(Continued on page 14) 
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IN 1935 Centriline did its first work for the city 
of Newark, N. J.—cleaned and lined with cement 
mortar 27,551 feet of 48” riveted steel pipe. The 
capacity of this 40-year old pipe was thereby in- 
creased 779%—12% higher than the original capac- 
ity—and it has stayed there! 


That may explain why Centriline has been called 
back again and again to recondition more of 
Newark’s vital water mains. To date, more than 
40 miles of these mains have been Centrilined. 


If your pipeline investment is under attack by 


C E N TR | LI N . tuberculation and corrosion—if your maintenance 


and pumping costs are rising—if your mains de- 


CORPO RATION liver less water at a time when you need more— 


call on Centriline. Like Newark, your city will 


142 CEDAR STREET find that it pays! 


NEW YORK 6, N. Y. CEMENT MORTAR LININGS FOR WATER MAINS 


CENTRIFUGALLY APPLIED in strict conformity with 
A. W. W. A. Specifications. 


Cound asi 
- | 


PERCOLATION AND RUNOFF Vol. 41, No.9 
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The peaceable applications of atomic research are cither virtually 
nonexistent or poorly publicized. We've heard of course of the wonders 
of isotopes, but they, we understand, are by-products and we're interested 
in the real thing. We admit, of course, that we were a little cheered the 
other day when we heard that the Argonne National Laboratory had been 
able to radioactivate algae for use as tracers in studying animal metabolism, 
but that too seemed a singularly undramatic contribution. And what little 
cheer it did bring was dissipated in a confused cloud of suspicion at the 
news that two Army medics had similarly radioactivated mosquitos so that 
their flight and attack habits could be studied. As a matter of fact, they 
might better have directed their attention at the effectiveness of screens or 
citronella as an anti-\ir Force measure. 

No, what we're looking for is some dramatic dividend from our tax- 
took billions—a regional atomic air-conditioning system, perhaps, to keep 
us comfortably cool in summer and warm in winter; definitely an atomic 
supplement to our own energies so that we can spare our own for the en- 
jovment of a greater freedom from drudgery; and, at the very least, an 
atomic robot to fight our future wars upon some remote planet, thus to 
obviate our own embroilment and to conserve our resources for construc- 
tive ends. To date, at least, splitting the atom has resulted in too many 


pieces and too little peace. 


To war research, we must of course give some credit. Through 
wartime radar we can now spot a rainstorm a hundred miles away and 


keep an eve on it until it actually strikes home. Although that’s not nearly 


as good as pushing one away when we don’t want it and attracting or even 
creating one when we do, it is really no mean accomplishment at that. 
Studies of the application of radar to forecasting precipitation and 
runoff made by the Illinois State Water Survey Division,* for instance, 
*Srout, G. E. & Hurr, F. A. Radar and Rainfall. Report of Investigation 
No. 3, State Water Survey Div., Urbana, Ill. (1949). 
(Continued on page 16) 


LaMOTTE BLOCK COMPARATOR IN PLASTIC 


Non-corrodible 
Improved color fields 


Smaller in size 
A time-tested instrument that has reliably served Science and 
Industry for more than 27 years. 
Comparator Outfits for: 

PH Control Chlorine Control 

Phosphate Control (incl. Polyphosphates) 

The new plastic comparator block will accommodate all 
: j LaMotte color standards of regular size (15 mm) new or old. 

Write for illustrated literature 


LaMOTTE CHEMICAL PRODUCTS COMPANY 
Dept. AWA Towson 4, Maryland 
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Many are the reasons why Smith hydrants 
are used by Americas leading cities ! 


George Washington 
Bridge, N. Y. 


Capitol Building, 
Wash., D.C. 


Independence Hall, 
Phila. 


Empire State 
Bldg., N. Y. 


New York — Philadelphia — Washington — Ballti- | 
more—St. Louis—Providence and scores of other 
cities throughout the nation use SMITH hydrants 
—and not without good reason. A few of these 
reasons can easily be seen upon inspection of the 
hydrant section shown at the left. 


1 Working parts easily removed from top. 

2 Frangible couplings for collision protection. 
3 Maximum flow due to large stand pipe areas, 
4 Tapered, frost-proof barrel 

5 Compression-type valve. 


6 Positive action drain—always closed when main valve is 
open. 


31 


THE A, P-SMITH MFG. CO. 


EAST ORANGE, NEW JERSEY 
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(Continued from page 14) 
have indicated the possibility of economic values in providing accurate 
warnings of the occurrence and severity of storms. And installations such 
as the recent one made by the New York City Weather Bureau promise 
more accurate forecasting. 

Having mentioned the “creation” of storms, however, we must not fail 
to point out that the Illinois weather studies included a series of rainmaking 
experiments which proved that cloud seeding was effective under certain 
atmospheric conditions and was advantageous both in speeding up the pre- 
cipitation process to make rain fall where it was most needed and in induc- 
ing precipitation from clouds which would eventually dissipate without re- 
leasing their moisture. Admitting that the dry-ice and other techniques 
would be of diminished value during drought conditions, the survey group 
leaned toward acceptance of Dr. Irving P. Krick’s conclusions that rain- 
- making could be economically justified in preference to the contrary opin- 
ion voiced by the Air Force following its unsuccessful Ohio experiments in 
1948. 

And if this discussion doesn't prove that war research is easily for- 
gotten, it should at least indicate that weather is changeable. 


The cause of employee inefficiency and absenteeism has at last 
been satisfactorily explained—satisfactorily, that is, as far as we are con- 
cerned. Advertising its patented water cooler under a banner headline of 
“Drink More Water,” the Canaday Cooler Co. of New York cites the 
opinion of “prominent health authorities” as agreeing that thousands of 
workers are literally “water starved,” and thus listless, inefficient and less 
resistant to disease. Indicating that the cause of such starvation is the 
remoteness or unpalatability of the drinking water supply on the business 
premises, Canaday offers its cooler as a practically foolproof focus of bus- 


iness success. 

Were we less sympathetic toward the appeal itself, we might wish te 
balance the ambulatory loss against the efficiency gain, perhaps even to 
compare the effects of water logging with water starving, but who are we 
to be unkind to a water booster? If we have any criticism at all, it is with 
Canaday’s oversight of the personnel morale angle, for the social signifi- 
cance of the water cooler appears to us to be one of its outstanding 
characteristics. 

Our own, possibly biased, appreciation of Canaday’s high valuation of 
the water cooler is, however, not the best proof of its acceptance. More 
convincing by far is the report from Beaver Falls, Pa., that the only loot in 
a recent burglary of its city hall was the mayor's water cooler. Whatever 
the political implications of the theft, there is no questioning the fact that 
if a thief will risk the cooler for a cooler, it must have more than the ma- 
terial value we ordinarily ascribe to it. 
(Continued on page 18) 
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GUARANTEED ACCURACY’ 


OMEGA LOSS-IN-WEIGHT 
GRAVIMETRIC FEEDER 


Write today for descriptive bulletin— address Omega Machine 
Company, (Division of Builders Iron Foundry), Providence 1, R. I. 
OMEGA PRODUCTS 


VOLUMETRIC FEEDERS LIME SLAKING EQUIPMENT 
GRAVIMETRIC FEEDERS BUCKET ELEVATORS 


SOLUTION FEEDERS LABORATORY STIRRERS 


THE LAST WORD 1N FEEDERS 


H * 
9. | = 
4 
| 
*99% or better ; 


PERCOLATION AND RUNOFF lol. 41, No.9 


(Continued from page 16) 


The Southwest Section has established 
a Membership Cup which will be presented— 
for the first time at the Oklahoma City meeting 
October 9—-12—to whichever state in the sec- 
tion attains the greatest weighted membership 
gain. The formula for computing gains is 
similar to that used for the national Hill Cup 
award, and depends upon a quota system 
based upon the urban population of the four 
states—Arkansas, Louisiana, Oklahoma and 
Texas. 

The effect the cup will have may perhaps 
best be measured in terms of the relative stand- 
ings of the Southwest and New York Sections, 
currently jockeving for the second highest 
membership in A.W.W.A., with 652 and 655 
members respectively (August Ist count). 


California is out in front, with 810; and Can- 
ada (with 510) and Illinois (with 453) complete the “big five.” 


(Continued on page 20) 


LIMITORQUE “PORTA BLE" VALVE OPERATOR 


New. . . the well-known, widely 
used Motorized 
Valve Operator, in Portable form 
for use wherever a hand- 
drawn truck CAN BE WHEEL- 
ED TO Valve or Sluice Gate 
location. May be quickly con- 
nected to power outlet . . . and 
automatic electric opening and 
closing is readily secured. 


Portable “Limitorque” is equip- 
ped with famous torque-limiting 
feature (operates in Opening and 
Closing directions); Limit switch 
may be set for any travel (auto- 
matic resetting); Universal Joint 
connection for compensation of 
misalignment between floorstand 
and power unit. 


This unique electrical valve 
operation is another first for 
Philadelphia. It embodies the 
salient and gree features that 
have made “Limitorque’’ Valve 
Operators the most widely used 
in the world 


PHILADELPHIA GEAR WORKS, INC. 


Catalog 

ERIE AVB. AND G STREET PHILADELPHIA 34, PA. and please use your 
Manufacturers of oe Gears, Speed Reducers, LimiTorque Valve Controls Business Letterhead 
NEW YORK PITTSBURGH CHICAGO when requesting same. 
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f LOCK JOINT CONCRETE CYLINDER PIPE 


GROUT POURED IN FIELD 
y REINFORCEMENT CAGE 


REINFORCEMENT \ 


a A section of 78” Lock Joint Concrete 
Cylinder Pipe being installed in Unit 1 of 


Cid 


SPIGOT RING ~ the Coachella Valley Distribution System, 
RUBBER GASKET“ a U.S. Bureau of Reclamation Project, 
INSIDE OF PIPE ea MORTAR POINTING Lock Joint Concrete Pressure Pipe. 
IN FIELD 


Sizes 36” to 144” for heads of 100’ and greater 


Permanence and sustained high performance of Lock Joint 
Concrete Cylinder Pipe help reduce the cost of delivered water. 


Performance in this important water supply line is the result of multiple requirements: | 
(1) great strength, both for resistance to design operating pressures and for great earth 
loadings—all with an ample factor of safety: (2) flexible, yet positively watertight 
joints; (3) resistance to corrosion and tuberculation which assure maximum and sus- 
tained hydraulic capacity. This superior design of pressure pipe combines the physical 
properties of steel with the structural and protective properties of concrete to meet the 
most exacting job requirements, and the Lock Joint Rubber Gasket Joint provides 
ease of installation, flexibility and trouble-free service under all normal operating 
conditions. 


These factors, plus reasonable first cost and freedom from maintenance, mean imme- 
diate and long-term savings in the cost of delivered water. Lock Joint Reinforced 
Concrete Pressure Pipe and its superior qualities of design are “there to stay’’—perma- 
nently. 


Concrete Pipe for Main Water Supply Lines, Storm & Sanitary Sewers, Subaqueous Pipe Line: 
P. O. Box 3428, Terminal Annex, Los Angeles 54, California 

Main Offices and Plant—4635 Firestone Blvd., South Gate, Calif. 
District Sales Offices and Plants—Oakiand. San Diego, Portland, Oregon 


= 
2 
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(Continued from page 18) 


Another pound of cure that will be greeted by water works ounce 
of preventionists is bacitracin, the new antibiotic, which has been found 
effective in the treatment of amebic dysentery. One of the big five “wonder 
drugs” now in mass production—the others are penicillin, streptomycin, 
aureomycin and chloromycetin—bacitracin has an &6 per cent score of 
successes in its battles against the protozoan, Endamoeba histolytica, and 
promises to be a valuable weapon against the numerous tropical diseases 
for which there is now no cure. Effective also in shortening the duration of 
head colds by attacking the germs which trail along with the causative virus 
and in treating various skin infections, infected wounds and conjunctivitis, 
the new drug, like other members of its mold-made family, is practically a 
panacea. 

What further waterborne diseases will be found to yield to these and 
to other antibiotics such as neomycin, polymixin, aerosporin, mycomycin 
and borrelidin, now in the experimental stage, it is difficult to predict, but 
there is little question that progress in the field of curing disease has been 
more dramatic than that in the field of preventing it. And quite apart from 
every ounce of effort put forth in the field of sanitary engineering and public 
health, the conquest of such scourges as Rocky Mountain spotted fever, 
deadly types of pneumonia, undulant fever and scrub typhus are major con- 
tributions which advance the hope that we will one day even be able to 
combat, if not to understand, the viruses. 


The head-loss problem came to roost in Roseland, N.J., last month 
and taxed the worrying capacity of the Borough Council for a few anxious 
days. The head actually belonged to one Raymond Sigler, the borough's 
water system inspector, and the loss involved his departure on a six-month 
leave of absence. What bothered the council was that, after granting Sig- 
ler his leave, they found that the only accurate map of the water system re- 
posed in his memory. Thus, with Sigler virtually on his train, the proper 
indoctrination of a substitute was patently impossible. Only the appear- 
ance of another memory man saved the day—that day, that is, but we ven- 
ture a guess that at least part of his job is already mapped out for him. 


Warm tribute was paid by his townsmen recently to R. B. Simms, 
superintendent of the Spartanburg, S.C., water works since 1920. In 
recognition of his handling of the growth of the system in that time from a 
production of slightly over 1 mgd. to more than 8 mgd. without a single 
case of sickness traceable to water or a shortage during even the severest 
drought season, the city’s Commissioners of Public Works proclaimed that 
the name of the South Pacolet Filter Plant would be changed to the R. B. 
Simms Filter Plant. 


(Continued on page 70) 
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developed within 
its flow range 


most accurate yet 


it isn't ACCURATE 
NEW TYPE METER 


ACCURATE within 


@ Use with Venturi Tube, Flow Noz- 
zle, or Orifice Plate. 


@ Measurement of hot or cold water, 
process liquors or gases. 


@ Outdoor or indoor mounting, using 
the same instrument for both 
conditions. 


@ Inclusion of three vital measuring 
elements—indicator, recorder, and 
totalizer. 


VALVE 


Write for Bulletin No. 400 to Simplex Valve & Meter 
Company, Dept. 9, 6784 Upland Street, Philadelphia 42, Pa. 


METER 


+ 2% at any point over flow 
ranges up to 10 tol, the meter is designed for: 


floor mounting as desired. 


@ Even spacing of the indicator dial 
and recording chart graduations 
for ease of reading at high or low 
flow rates. 


@ Testing in place at any time with 
an easily applied manometer test 
device. 


@ Change of differential pressure 
maximum by use of a different 
float without change of cylinder. 


@ Maximum differentials of 114” or 
64” of water as desired. 


COMPANY 


@ Wall bracket, instrument panel, or 
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GET YOUR COPY 


of how to 


“Stop Steel Tank 


This informative brochure will give you 
a complete picture of the CATHODIC 
PRINCIPAL of providing complete. 
lasting protection against’ expensive, 
destructive rust in your water tanks. 
Tells how Harco puts it into operation, 
how it prevents rust, where it can be 
go 
about putting this information to use 
in eliminating rust damage. Write to 
Harco Corp., 2157 E. 4th Street, Cleve- 
land 15, Ohio. 
Steel Tank Rust” 


and title, please. 


used, specifications—and how to 


Simpiy ask for “Stop 


and include name 
There is no obliga- 


tion, of course. 


CORRESPONDENCE 


igust JouRNAL, p. 36} 


| 
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| that. 


Vice Pres. & Editor 


HARCO CORPORATION. 


| NAL looked far more business-like and 


| issue date on the backbone. 


41, No.9 


Yes... 

To the Editor: 
Re: Cover picture vs. contents | Au- 

my vote 

In my opinion, technical 


goes 


to pictures. 
journals such as this need pictures— 
not only on the cover but inside as well. 
In the August 1949 issue there are no 
photos and only one drawing between 


pages 675 and 770. 


Lioyp K. CLARK 


1103 IW. Pratt St. 
Baltimore 23, Md.; Aug. 16, 1949 


lo the Editor: 

Now that you ask for an expression 
of opinion, T will say what [ have been 
thinking, which is in support of Messrs. 
Weir, Aldrich and Riley. The Jour- 


professional with the main contents 
listed on the cover. This also made it 
far more easy to locate articles when 
need arose. Like Weir, | would vote 
for larger type for volume number and 


Going back to the “contented” cover 
as you describe it is going to give you 
a cover redesign problem—I can 


see 


L. H. ENsLow 


Hater and Sewage Works 
155 E. 44th St. 
New York 17, N. Y.; Aug. 17, 1949 


deluge—we hope. 
For now, we're right back where we 
started, with the score 3-3 instead of 
2-2. Anyway, friend Clark's second 
comment is this issue. 


Apres these, le 


answered 


R ST’ om Cawwa 
| 
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Mean Clear, Wadler 


When Gasport, N. Y. needed water 
filtration and chlorinating equipment 
in a hurry this summer, it was 
% Proportioneers, Inc.% that sup- 
plied it. A complete Pur-O-Cel 
System, flown direct to the drought- 
stricken area, rendered impounded 
creek water safe and clear—relieved 
what might have been a serious 
health problem. 


%Proportioneers% Pur-O-Cel System 
combines highly efficient diatoma- 
ceous earth filtration with automatic 
hypochlorination. The system requires 
unusually small space, which saves 
construction and housing costs. 
%Proportioneers% duplex Chem-O- 
Feeder feeds both filter aid body-coat 
and hypochlorite. Finished water is 
clear and brilliant — turbidity is com- 
pletely eliminated. Operation is 
simple and economical — Pur-O-Cel 
is backwashed with a minimum of 


Two-unit installation of %Proportioneers% 
Pur-O-Cel System. Note very compact ar- 
rangement of the diatomaceous earth pres- 
sure filters, and the simple piping layout. 


water and thereby quickly restored 
to its original efficiency. — When 
you think of pure water, think of 
%Proportioneers% — over 27,000 
% Proportioneers% units are working 
in all parts of the world. Write for 
Bulletin 1550. 


PROPORTIONEERS, 
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PROVIDENCE 1, R. I. 


Professional Services 


ALBRIGHT & FRIEL, INC. BOWE, ALBERTSON 
Consulting Engineers & ASSOCIATES 


Water, Sewage and Industrial Waste Problems Engineers 
Airfields, Refuse Incinerators, Power Plants Trontment 
_ Industrial Buildings Water Supply—Purification 
City Planning Reports Valuations Refuse Disposal—Analyses 
Laboratory Valuations— Reports— Designs 
F ; 110 Williams St. 2082 Kings Highway 


Cuas. B. Burpick Louis R. Howson BUCK, SEIFERT AND JOST 


Donatp H. MAxweE.u 
onsulting Engineers 
ALVORD, BURDICK & HOWSON (Formerly Nicholas S. Hill Associates) 
Engineers Water Suppty—SewaGce Disposat— 
Water Works, Water Purification, Flood Hyprav.tic DEVELOPMENTS 


Relief, Sewerage, Sewage Disposal Reports, Investigations, Valuations, Rates, 
Drainage, Appraisals, Power Design, Construction, Operation, Manage- 
Generation ment, Chemical and Biological Laboratories 


Civic Opera Building Chicago 6 112 B. 19th St., New York 3, N. Y. 


CARL A. BAYS & ASSOCIATES BURGESS & NIPLE 


Geologists —Engineers—Geophysicists Civil & Sanitary Engineers 
Industrial Consultants 
an Water Supply and Purification 


Office and Laboratory —308 N. Orchard St. Sewerage and Sewage Treatment 
Mai! Address—P.O. Box 189 
Urbana, Illinois 584 E. Broad St. Columbus 15, Ohio 


A. S. BEHRMAN BURNS & McDONNELL 
ENGINEERING CO. 


Consulting Engineers—51 Years 
Water Treatment Water Works, Light and Power, Sewerage, 


Ion Exchange Processes and Materials Reports, Designs, Appraisals, Rate 
Investigations. 
Patents 


Box 7088 Country Club P.O., Kansas City 2, Mo. 
9 S. Clinton St. Chicago 6, Ill. Office: 95th & Troost Ave. 


Chemical Consultant 


BLACK & VEATCH JAMES M. CAIRD 


Consulting Engineers Established 1898 
4706 Broadway, Kansas City 2, Mo. C. E. Currron, H. A. BENNETT 
Water Supply Purification and Distribution; Chemist and Bacteriologist 
Electric Lighting and Power Generation, WATER ANALYSIS 
Transmission and Distribution; Sewerage and TESTS OF FILTER PLANTS 


Sewage Disposal; Valuations, Special 
Cannon Bldg. Troy, N. Y. 


Investigations and Reports 


CLINTON L. BOGERT 
ASSOCIATES CAMP, DRESSER & McKEE 


Consulting Engineers 


L. Bocert Ivan L. Boaert 


Consulting Engineers 


Water Works, Water Treatment, 


M. M. Greta Ropert A. LINCOLN Sewerage and Wastes Disposal, 
M. Dirmars§ ArtTuHuR P. ACKERMAN Flood Control 
Water and Sewage Works Investigations, Reports, Design 
Disposal Supervision, Research, Development 
t 
— — 6 Beacon St. Boston 8, Mass. 


L624 Madison Avenue New York 22, ¥. 
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Professional Services 


THE CHESTER ENGINEERS 


Water Supply and Purification, 
Sewerage Systems, Sewage and 
Industrial Waste Treatment, 
Power Development and Applications, 
Investigations and Reports, 
Valuations and Rates 


210 E. Park Way at Sandusky 
PITTSBURGH 12, PA. 


GILBERT ASSOCIATES, INC. 


. Engineers and Consultants 


Water Supply and Purification 
Sewage and Industria! Waste Treatment 
Chemical Laboratory Service 
Investigations and Reports 


Reading, Pa. 


New York 
Houston 


Washington 
Philadelphia 


CONSOER, TOWNSEND 
& ASSOCIATES 


Water Supply —Sewerage 
Flood Control & Drainage—Bridges 
Ornamental Street Lighting—Paving 

Light & Power Plants—Appraisals 


IVAN M. GLACE 
Consulting Sanitary Engineer 


Water Supply and Purification 
Sewerage, Sewage and Industrial 
Wastes Treatment 
Design, Construction & Supervision of 
Operation 
Laboratory Service 


Chicago 11 


351 E. Ohio St. 


1001 N. Front St. 


Harrisburg, Pa. 


DE LEUW, CATHER & COMPANY 


Water Supply Sewerage 
Railroads Highways 
Grade 

xcal Transportation 


Investigations—Reports—Appraisals 
Plans and Supervision of Construction 


150 N. Wacker Drive 79 McAllister St. 
Chicago 6 San Francisco 2 


GREELEY & HANSEN 
Engineers 


Water Supply, Water Purification 
Sewerage, Sewage Treatment 


Flood Control, Drainage, Refuse Disposal 


220 S. State Street, Chicago 4 


FAY, SPOFFORD & THORNDIKE 


Engineers 
Charles E. Spofford Ralph W. Horne 
John Ayer William L. Hyland 
Bion A. Bowman Frank L. Lincoln 
Carroll A. Farwell Howard J. Williams 
Water anp 
SEWERAGE AND SewaGe TREATMENT—AIRPORTS 


Investigations Reports Designs Valuations 
Supervision of Construction 
Boston New York 


HAVENS & EMERSON 


W. L. Havens 


A. A. Burcer Toties F. W. Jones 
Consulting Engineers 


Water, Sewage, Garbage, Industrial 
Wastes, Valuations—Laboratories 


Leader Bidg. 
CLEVELAND 14 


C. A. EMERSON 


Woolworth Bldg. 
NEW YORK 7 


O. S. FENT 


Consulting Ground Water Geologist 


Water Supply Surveys 
Complete Test Drilling Service 


Box 477 Salina, Kansas 


Water Works and Sanitation Industrial Wastes 
Design, Construction, Operation and Management 


Reports and Valuations 


Commercial Trust Building 


CHARLES HAYDOCK 


Consulting Engineer 


Philadelphia 2 


GANNETT FLEMING 
CORDDRY & CARPENTER, Inc. 
Engineers 
Water Works—Sewerage 
Industrial Wastes—Garbage Disposal 
Roads—Airports—Bridges—Flood Control 
Town Planning—Appraisals 
Investigations & Reports 


Harrisburg, Pa. 


Scranton, Pa. Pittsburgh, Pa. 


HITCHCOCK & ESTABROOK, INC. 
Lester D. Lee, Associate 
Consultants to Municipalities since 1920 


Water, Sewerage, Paving, Power Plants, 
Airports, Reports and Appraisals 


521 Sexton Bidg., Minneapolis 15, Minn. 
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Professional Services 


HORNER & SHIFRIN METCALF & EDDY 


1 
| 
| 
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ineer 
Consulting Engineers Engineers 
W. W. Horner S. W. Jens 
H. Shifrin ; E. E. Bloss Water, Sewage, Drainage, Refuse 
V. C. Lischer and Industrial Wastes Problems 
Water Supply—Airports—Hydraulie Engineer- Airfields Valuations 
ing —Scweraze — Sewage Treatment— Munici- Laboratory 
pal Engineering—Reports . 


Statler Building, Boston 16 


Shell Building St. Louis 3, Mo. 


ROBERT W. HUNT CO. THE H. C. NUTTING COMPANY 


Inspection Engineers Engineers 
(Established 1888) 


Water Distribution Studies 
Water Waste Surveys 


Inspection and Test at Point 

of Origin of Pumps, Tanks, 
Conduit, Pipe and Accessories Trunk Main Surveys 

175 W. Jackson Blvd. Meter and Fire Flow Test 


end Principal Mfg. Conters 4120 Airport Road Cincinnati 26, Ohio 


JONES, HENRY & p 


(Formerly Jones & Henry) Engineers 
Consulting Sanitary Engineers Dams Water Works —_ Sewerage 
Airports Bridges Tunnels 
Water Works Traffic & Transportation Reports Highways 
Subways Foundations 


Sewerage & Treatment 


W: D jl Harbor Works Valuations 
aste Disposa Power Developments Industrial Buildings 
| 
Security Bldg. Toledo 4, Ohio 51 Broadway, New York 6, N.Y. 


MORRIS KNOWLES, INC. | MALCOLM PIRNIE ENGINEERS 


Civil & Sanitary Engineers 


Engineers 
Water Supply and Purification, Ricuarp Hazen G. G. Werner, JR. 
Sewerage and Sewage Disposal, are 
Wastes. Investigations, Reports, Plans 
Supervision of Construction and Operations 


Laboratory, City Planning. Appraisals and Rates 


New York 18, N. Y. 


25 W. 43rd St. 


Park Building Pittsburgh 22, Pa. 


R. M. LEGGETTE THE PITOMETER COMPANY 


Consulting Ground Water Geologist Engineers 
Water Waste Surveys 


Water Supply Salt Water Problems 

Trunk Main Surveys 
Dewatering Investigations Water Distribution Studies 
Recharging Reports Penstock Gaugings 


551 Fifth Avenue New York 17,N. Y. | 50 Church St. New York 7, N. Y. 


Roberto Meneses Hoyos & Co. LEE T. PURCELL 


Ground Water Engineers Consulting Engineer 


Water Supply & Purification: Sewerage & Sew- 
oa iti oi age Disposal; Industria! Wastes; Swimming Pool 
Test Drilling Flow Tests Control; Investigations & Reports; Design; 
Supervision of Construction; ©peration 


Water Supply Geophysics 


Explorations Reports 
Design, Valuations & Supervision Analytical Laboratories 


Reforma 12 Mexico City 1 Lee Place Paterson 1, N. J. 
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RIPPLE & HOWE 


Consulting Engineers 


O. J. B. V. Howe 
Appraisals— Reports 
Design-——Supervision 


Water Works Systems, Filtration and Softening 
Plants, Reservoirs, and Dams, Sanitary and 
Storm Sewers, Sewage Treatment Plants, 
Refuse Disposal, Airports 


426 Cooper Bldg., Denver 2, Colo. 
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ALDEN E. STILSON & ASSOCIATES 


Limited 
Consulting Engineers 


Water Supply Sewerage Waste Disposal 
Mechanical Structural 
Surveys Reports Appraisals 


209 South High St. Columbus, Ohio 


NICHOLAS A. ROSE 
Consulting Ground Water Geologist 
Investigations 
Reports 
Advisory Service 


1309 Anita Ave. 


Houston 4, Tex, 


WARD & STRAND 
Engineers 


Ciayton N. Warp 
Water Works 


Joun A, STRAND 


Power—Water, Steam 


Water Purification & Diese 

Sewerage Hydraulic Testing 
Flood Control Hydrological Investi- 
Irrigation & Drainage gation 


1 West Main St. Madison 3, Wisconsin 


Consulting Engineers 
Geo. 3. F. E. WENGER 
Joe Wiiitamson, Jr. 

Water Works, Sewerage, Sewage Disposal, 
Industrial and Power Plants, Appraisals 
408 Olive St. 
St. Louis 2, Mo. 


Municipal Airport 
Daytona Beach, Fla. 


WESTON & SAMPSON 
Consulting Engineers 


Water Supply and Purification; Sewerage, 
Sewage and Industrial Waste Treatment. 
Reports, Designs, Supervision of Construc- 
tion and Operation; Valuations. 
Chemical and Bacteriological Analyses 


14 Beacon Street Boston 8, Mass. 


A. W. W. A. 
Membership Certificate 
Membership certificate, 8's x 11 in., suit- 
able for framing, 40¢. 

Submit name exactly as it should appear 
on certificate. 

American Water Works Association, Inc. 
500 Fifth Avenue New York 18, N. Y. 


WHITMAN & HOWARD 


Engineers 
(Est. 1869.) 


Investigations, Designs, Estimates, 
Reports and Supervision, Valuations, 
ete., in all Water Works and Sewerage 
Problems 


89 Broad St. Boston, Mass. 


J. E. SIRRINE COMPANY 


Engineers 


Water Supply & Purification, 
Sewage & Industrial Waste Disposal, 
Stream Pollution Reports, 
Utilities, Analyses 


Greenville South Carolina 


STANLEY ENGINEERING 
COMPANY 


Waterworks— Sewerage 
Drainage— Flood Control 
Airports—Electric Power 
Hershey Building 
Muscatine, Ia. 


WHITMAN, REQUARDT 
& ASSOCIATES 


Engineers Consultants 
Civil—Sanitary-—Structural 
Mechanical—Flectrical 
Reports, Plans, 
Supervision, Appraisals 


1304 St. Paul St. Baltimore 2, Md. 


WILLING WATER 


Public Relations Consultant 
Willing Water cartoons available in low-cost 
blocked electroty pes and newspaper mats for 
use in building public and personnel good will. 

Send for catalog and price list 
American Water Works Association, Inc. 
500 Fifth Avenue New York 18, N.Y. 
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Membership Changes 


AMERICAN 
WATER WORKS 
ASSOCIATION 


NEW MEMBERS 


Applications received July 1 to 31, 1949 

Activated Alum Sales Corp., M. E. Shoe- 
maker, Secy., 516 N. Charles St., Balti- 
more 1, Md. (Assoc. M. July ’49) 

Budrick, Robert J., Chemist, Sewage Dis- 
posal Plant, 205 Lathrop Ave., Boonton, 
N.J. (July 

Camas, City of, Munic. Water Utility, 
Camas, Wash. (Corp. M. July '49) 

Campbell, William V., Sales Engr., A. P. 
Smith Mfg. Co., Flandreau, $.D. (July 
49) 

Crook, W., see Eastern Irrigation Dist. 

Davis, Justin J., Chief Distr. Engr., Hydr. 
Eng. Dept., Light, Gas & Water Div., 
179 Madison Ave., Box 388, Memphis, 
Tenn. (July '49) 

Dice, Owen, Sr. San. Chemist, Dept. of 
Water Supply, 8300 W. Warren, Dear- 
born, Mich. (July 

Druley, James E., Water Engr., El Paso 
Natural Gas Co., Bassett Tower, El 
Paso, Tex. (July '49) 

Eastern Irrigation Dist., \W. Crook, Chief 
Engr., Brooks, Alta. (Corp. M. July 
MPR 

Etchison, Gibson O., see West Point Mfg. 
Co. 

Feldman, Edward, Mer., Washington 
Water Co., 24 Belvidere Ave., Wash- 
ington, N.J. (July ’49) 

Finke, R. W., City Engr., 404 County- 
City Bldg., Seattle 4, Wash. (July "49) 


(Continued on page 30) 
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Finn, William P., Vice-Pres., Dan’s Ma- 
chine Works, 3319 E. Slauson Ave., Los 
Angeles 11, Calif. (July 

Ginsbury, William, Mech. Engr., Water 
Div., Ontario, Calif. (July '49) MPR 

Griffith, Emmett, Utility Foreman, Mau- 
melle Ordnance Works, Route 3, 
Vilonia, Ark. (July '49) MP 

Gunter, L. P., Jr., Water Works Operator, 
Water Works, 507 S. 3rd St., Sanford, 
N.C. (Jan. '49) 

Harris, Percy F., Supt., Water Dept., 
School St., Decatur, Mich. (July ’49) MW 

Houser, Paul J., Director, Div. of Public 
Health Eng., State Dept. of Health, Des 
Moines 19, Iowa (July ’49) P 

Johns, Fred C., Engr., Dan’s Machine 
Works, 3319 E. Slauson Ave., Los 
Angeles 11, Calif. (July '49) WR 

Jones, J. Mack, Cons. Engr., J. H. Flood 
& Co., 13-14 Mays Bldg., Corsicana, 
Tex. (July '49) PR 

Jonsson, J., see Prince Albert, City of 

Kochtitzky, Oscar Wilbur, Jr., San. Engr., 
Public Health Eng. Branch, Tennessee 
Valley Authority, Knoxville, Tenn. 
(July ’49) P 

Lamoureux, Marcel, Cons. Engr., 6305 
Louis Hemon, Montreal, Que. (July ’49) 

Lardieri, Nicholas John, Graduate Stu- 
dent, Civ. Eng., Purdue Univ., West 
Lafayette, Ind. (Jr. M. July ’49) 

Lewes, Town of, C. C. Marshall, Secy., 
Board of Public Works, 2nd & Market 
Sts., Lewes, Del. (Corp. M. July 49) 

Long, Wilbur Eugene, Jr., Supt., Water 
Plant, Public Works Com., Fayetteville, 
N.C. (July ’49) P 

Lortz, Charles E., Water Supt., Water 
Dept., 209 W. Franklin Ave., El 
Segundo, Calif. (July '49) 

Ludwig, Russell G., San. Engr., Ludwig 
Bros., Engrs., 608 S. Fair Oaks Ave., 
Pasadena, Calif. (July 

Marshall, C. C., see Lewes, Town of 

Martin, Robert Emmett, Cons. Engr., J. 
Stephen Watkins & Robert E. Martin, 
Cons. Engrs., 210 Heyburn Bldg., 
Louisville, Ky. (July ’49) P 

Maurer, E. H., Utilities Engr., City Bldg., 
Sidney, Ohio (July ’49) 

Milewski, Anthony Lloyd, Mer., Water 
Filtration & Supply, Grossinger Hotel, 
Ferndale, N.Y. (July 49) MPR 
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CALMET 


assures 


MORE INCOME, 
LESS UPKEEP 


through the years... 


CALMET?’S oscillating pis- 
ton is semi-floating and 
precision balanced to re- 
cord all measurements 
ranging from the smallest 
flows up to maximum ca- 
pacity. Streamlined water 
passages throughout the 
CALMET minimize fric- 
tion and head loss. 


Thus, CALMET’S slower 
moving parts mean Longer 
Life and More Revenue at 
Less Maintenance Cost 
year after year. 


@ STANDARDIZE TODAY ON THE 
METER OF TOMORROW—CALMET 


LM 
* 


MADE BY WELL MACHINERY & SUPPLY CO., INC.—FORT WORTH, TEXAS 
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(Continued from page 28) 


Nelson, H. Lloyd, see Pontusco Corp. | Sharpe, K. H., Engr., Provincial Dept. of 
Newman, F. H., Supervisor of Water Health, 807 Richmond St., W., Toronto, 

Treatment, Utilities Com., 3665 Wyan- Ont. (July 
dotte St., E., Windsor, Ont. (July '49) Shelton, M. J., Gen. Mgr. & Chief Engr., 
La Mesa, Lemon Grove & Spring 
Valley Irrigation Dist., La Mesa, Calif. 
(July 

Shoemaker, M. E., see Activated Alum 


Parton, Cauley Alvin, Chief Operator, 
Filter Plant, Water & Light Com., 
Greeneville, Tenn. (July ’49) PR 

Pentecost, Francis C., Asst. Distr. Engr., 


: Sales Corp. 
Hydr. Eng. Dept., Light, Gas & Water | 
Div., 179 Madison Ave., Box 388, 
Me his, Tenn. (July ’49) reo etroleum orp., edica ept., 
ee . Jul Judibaha Office, Las Piedras, Estado 
Falcon, Venezuela (July '49) 
Stein, Fred C., Jr., Div. Engr., New York 


Pontusco Corp., H. Lloyd Nelson, Pres., 
Burlington, N.J. (Assoc. M. July 49) 


Prince Albert, City of, a. Jonsson, Supt. City Dept. of Water Supply, Gas & 
of Utilities, Prince Albert, Sask. (Corp. Elec., Box 908, Kingston, N.Y. (July 
M. July MPR 

Rizi, Robert P., Inspector, Dist. of Col- | Stewart, Austin Bell, Asst. Mgr., Sewerage 
umbia Health Dept., Bureau of Public & Water Works Com., Box 31, Hopkins- 
Health Eng., Washington, D.C. (July ville, Ky. (July ’49) M 
49) MP , Strickland, Raymond E., Jr., Partner, 

Schaeffer, John Joseph, Jr. Enegr., c/o Strick!and & Schroeder, Engrs. & Con- 
Underwood & Flon, sultants, 2129—7th Ave., N., Birming- 
Man. (July WPR ham, Ala. (July WPR 


(Continued on page 32) 


WATER TREATMENT PLANTS 
for every requirement 


MANUALLY OR AUTOMATICALLY OPERATED 
ALL SIZES—ALL CAPACITIES—ALL TYPES 


also 


Water Softening Zeolites— 
Natural Greensand and Resinous 


Write for Bulletins 


Representatives in Principal Cities 


COAGULATOR LIME-ZEOLITE WATER 
SorrENING PLANT 


HUNGERFORD & TERRY, INC. 


Clayton, New Jersey 


’ 
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“Mono-Cast” is the trade name for Acipco pipe made by the cen- 
trifugal process. Made under rigid specifications in diameters 3” through 
48”, it is corrosion resistant, will stand the impact of heavy loads and gives 
complete job satisfaction. It can be supplied with joints for conveying 
water, gas, oil, sewage and other liquids. These joints and a full line of 
standard accessory fittings make it easy to install under varying service 
and laying conditions. 


Being cast iron, \ono-Cast pipe enjoys an enviable reputation won 
by outstanding performance. It retains the high regard of engineers year 
after year, in city after city, because of its long life and trouble-free quali- 
ties. Whatever your piping problem, refer it to Acipco and rest assured 
of conscientious assistance from an organization backed by 44 years of 
experience in producing highest quality cast iron pipe and fittings. 


Write for literature, stating the kind of joint in which you are inter- 
ested. Address the Acipco office nearest you. 


AMERICAN CAST IRON PIPE COMPANY 
Birmingham 2, Alabama 


Dallas Houston El Paso Pittsburgh Kansas City 
Chicago Minneapolis New York City Cleveland 
Los Angeles San Francisco Seattle 
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Virginia Hot Springs, Inc., Carl J. Wallin, 
Chief Engr., Hot Springs, Va. (Corp. 
M. July 49) 

Wallin, Carl J., see Virginia Hot Springs, 
Inc. 

West Point Mfg. Co., Research Div., 
Gibson O. Etchison, Chem. Engr., 
Chem. Dept., Shawmut, Ala. (Corp. M. 
July ’49) WP 

Wheeler, Frank W., Prof. of Civ. Eng., 
Univ. of Virginia, Box 1214 University 
Station, Charlottesville, Va. (July '49) 

Winter, Carl W., Supt., New Miami Water 
Works, 60 Miami St., New Miami, 
Hamilton, Ohio (July ’49) 

Winter, Henry Lisle, Water Supt., Water 
Dept., City Hall, Redwood City, Calif. 
(July ’49) M 


REINSTATEMENTS 


Clarkson, L. M., Director, Public Health 
Eng., State Dept. of Health, State 
Office Bldg., Atlanta 3, Ga. (Aug. ’29) P 

Rice, Hugh B., City Mer., 
Williamsburg, Va. (June ’34) 

Townsend, Charles P., Supt., Public 
Works Com., Laurens, S.C. (July '35) 


LOSSES 
Deaths 


Gaspard, August, Supervisor of Plumb- 
ing, Sewerage & Water Board, 526 
Carondelet St., New Orleans 12, La. 
(July '37) 

Hollinsworth, Morris F., Mer., Light & 
Water Dept., Lafayette, Ala. (Apr. ’43) 

Mort, Linwood G., Partner, Argraves & 
Mort, Cons. Engrs., 70 College St., New 
Haven, Conn. (Apr. 46) PR 

Olson, H. M., Cons. Maintenance Engr., 
Morton Salt Co., 120 LaSalle 
Chicago 3, Ill. (Jan. ’49) 

Stewart, F. D., Asst. Chief Engr., State 
Dept. of Health, State Office Bldg., 
Columbus, Ohio (July ’44) PR 


Resignations 
Hinmon, Don L., Mer., Transite Pipe 
Dept., Johns-Manville Sales Corp., 816 
W. 5th St., Los Angeles, Calif. (Jan. ’46) 
Martindale, R. W., 275—14th Ave., San 
Francisco 18, Calif. (Nov. ’23) 


(Continued 


MEMBERSHIP 


(Continued from page 30) 


Box 145, | 


CHANGES Vol. 41,No.9 


Sousa, Philip J., Comr. of Public Works: 
Water Dept., City Hall, Santa Cruz’ 
Calif. (Oct. '43) 

U.S. Electrical Motors, Inc., F. O. Luen- 
berger, Chief Design Engr., 200 Slauson 
Ave., Los Angeles 54, Calif. (Assoc. M. 
Jan. '48) 

Wills, Irvin A., Bacteriologist, John Brown 
Univ. & City of Siloam Springs, Siloam 
Springs, Ark. (July '46) 


CHANGES IN ADDRESS 


Changes received between July 5 and 
August 5, 1949 


Ault, Bruce A., 3900 Collis Ave., Los 
Angeles 32, Calif. (July 46) P 

Benoit, Jacques E., c/o H. W. Lea, Cons. 
Engr., 1226 University St., Montreal 2, 
Que. (Jan. ’47) P 

Berens, Richard Conrad, Research Asst., 
Pennsylvania Economy League, 611 
Blackstone Bldg., Harrisburg, Pa. (Apr. 
'49) M 


Bickel, W. E., Mgr., Empire Pump & 


St., | 


| 
| 
| 
| 


Process Co., Box 33, Riverton, Wyo. 
(July 

Bovard, Paul F., California Filter Co., 960 
Folsom St., San Francisco 7, Calif, 
(Aug. '26) P 

Carnahan, R. D., 21—3rd St., S., St. 
Charles, Ill. (Jan. '47) 

Clark, Owen E., Lock Joint Pipe Co., 
Box 175, Ciudad Trujillo, Dominican 
Republic (Oct. ’38) P 

Cosens, Kenneth W., Dept. of Civ. Eng., 
Ohio State Univ., Columbus 10, Ohio 
(Oct. ’47) PR 

Cutler, Ralph W., Southwest Welding & 
Mfg. Co., Alhambra, Calif. (Jan. ’41) A 

Drager, W. C., Village Mgr., Kenilworth, 
Ill. (July 

Ediger, Olin O., The Ediger Eng. Co., 
252 Laura, Wichita, Kan. (Jan. '47) PR 

Farrington, Floyd G., Service Engr., 
Infilco, Inc., Box 12, Christoval, Tex. 
(July '48) 

Fenton, M. F., 258—20th St., 
Monica, Calif. (Dec. ’32) 

Ferem, Walter, Pres. & Gen. Mgr., The 
Walter Ferem Co., 2700 W. 3rd St., 
Los Angeles 5, Calif. (Jan. '40) 


Santa 
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Dependable Performance i is designed 
into this KE NN EDY Valve __ 


OPERATING NUT, cast iron, large, well- 


marked for quick visual check of operation. 


GLAND, bronze-bushed, extra long, allows 
maximum take-up on packing. 


STUFFING BOX, cast iron, bronze-bushed, 
generous depth permits ample packing without 
unnecessary tightness. 


STUFFING BOX BOLTS, tee-head, rust-proofed 
steel, with durable bronze nuts, give long-lived 
service. 


BONNET (and body), Kennedy Higher-Strength 
cast iron. All bearing surfaces bronze-bushed 
or bronze-faced for corrosion resistance, extra 
durability. Thick metal throughout for maximum 
strength. 


STEM, manganese bronze, large diameter with 
exceptionally high tensile and torsional strength, 
extra contact threads to prevent stripping. 


STEM NUT, manganese bronze, operates inde- 
pendently, prevents stem from binding, spring- 
ing or bending... fits into disc tops and releases 
one before the other to prevent sticking or 
locking on opening. 


DISC RINGS, bronze, each with accurately 
formed tongue forced into dovetailed groove in 
on under heavy pressure for solid leakproof 
joint. 


SEAT RINGS, heovy bronze, threaded and 
screwed into body, removable, interchangeable, 
easily replaced when necessary. 


DISCS, Nennely Higher-Strength cast iron, with 
bronze wedge seats, discs deeply ribbed to elimi- 
nate distortion. 


WEDGES, bronze, inter HOOKS, cast iron, extremely 
tion of heavy, arrested by stops at 
bronze oon tg bronze seats, bottom of valve body, held WRITE FOR BULLETIN 59 
cast iron hooks prevents cor- wedges stationary to force 
rosion trouble in mechanism. discs tight against valve seat. 


THE 


KENNEDY 
_ 1032 EAST WATER ST. 
ELMIRA, NEW YORK 


V4 VALVES + PIPE FITTINGS + FIRE HYDRANTS 
OFFICE-WAREHOUSES IN NEW YORK, CHICAGO, SAN FRANCISCO + SALES REPRESENTATIVES IN PRINCIPAL CITIES 


> KENNEDY pst GATE 
7 FIG. 56 16 in. AWN A: bell- 
end, non-rising stem. working pressure: 
ais 3 in. they 60 ane 450 Ib. Pet sq. in 
> 
| 
| 
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Tech. Squadron, Forbes Air Force Base, 
Topeka, Kan. (Jan. '46) 
Gold, Donald Davis, Asst. Research Engr., 


Eng. Expt. Station, Univ. of Tennessee, | 


Knoxville, Tenn. (jan. '43) 

Grieve, Robert M., Supt., Citizens Water 
Supply of Great Neck, 175 W. Shore 
Rd., Great Neck, N.Y. (Apr. '47) P 

Gruetzmacher, Clarence Saylor, Profes- 
sional Engr., R.R. 4, Box 58, Sunset 
Hill Rd., Corvallis, Ore. (June '20) \JPR 

Hamilton, Richard L., Sales Engr., Pitts- 
burgh Equitable Meter Div., Rockwell 
Mfg. Co., 1706 Howard St., Jackson, 
Miss. (July MW 

Heiss, Edward A., Director, Food Div., 
Wallace & Tiernan Co., Inc., Monrovia, 
Calif. (Oct. ’42) AJP 
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Forbes, H. de B., Jr., Lt. Col., 1st Co. | 


| Risquez C., Alfonso A., 
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Reed, Ralph, 215—Sth St., S.W., Water- 
town, S.D. (Jan. '47) 

Urbanizacion 
Washington, Avenida Bolivar, Quinta 
Antillana, El Paraiso, Caracas, Vene- 
zuela (Jr. M. Apr. '49) 

Ritchie, Richard J., 46 02—-Sth St., Long 
Island City, N.Y. (Jan. '43) P 

Robeck, Charles, Contractor-Sales Mer., 
Robeck Construction Co., 610 Standard 
Oil Bldg., Omaha 2, Neb. (Apr. '47) 

Salvato, Joseph A., Jr., Erie County Dept. 

of Health, 605 City Hall, Buffalo, N.Y. 

(Jan. 


| Schindler, Richard R., 8102 \W. Norton 


Hermann, Joseph T., Supt., Water Works, | 


Town of Lake, 1843 E. Eden PI., Mil- 
waukee, Wis. (Apr. ’49) 

Heyward, Nathaniel J., 4202 Elsrode Ave., 
Baltimore 14, Md. (July ’45) P 


Holy, William E., San. Engr., Div. of | 


Sanitation, U.S. Public Health Service, 
Washington, D.C. (July 
Jenkins, Joe E., 2111 National Standard 
Bldg., Houston 2, Tex. (July '42) 
Jensen, Axel, Operating 
dale, N.D. (Apr. ’43) 
Jodaitis, Ladislaus T., Federal Security 
Agency, 120 Boylston St., Boston 16, 
Mass. (July ’43) P 
Kaufman, Warren J., 1151 E. 17th St., 
San Bernardino, Calif. (July ’47) 17P 
Klein, Howard S., Geologist, U.S. Geo- 
logical Survey, 301 Porbeck Bldg., 515 
E. 2nd St., Little Rock, Ark. (Oct. ’48) 
Knight, H. R., 2124 Kimball Terrace, 
Norfolk 12, Va. (Jan. ’48) 
McKee, J. E., Prof., Civ. Eng. 
California Inst. of Technology, Pasa- 
dena 4, Calif. (Jan. PR 
Mizwicki, Sigmond Benny, 8340 Kingston 
Ave., Chicago 17, Ill. (July ’45) P 
Nix, Lewis E., Mer., Schulenburg, 
(Oct. 
Polk, Wesley W., Chief Highway Engr., 
2100 Willemoore Ave., Springtield, Ill. 
(Mar. '26) 


Engr., River- 


Tex. 


Dept., | 


Ramsey, Elizabeth B. (Mrs.), 556 Belvi- 


dere Ave., Plainfield, N.J. (Jan. '41) P 


Ave., Los Angeles 46, Calif. (Jan. '49) 

Shillinger, William D., 205 Harrison St., 
LaPorte, Ind. (Oct. ’44) JPR 

Spieker, Roy G., 721 S. 1st Ave., Sioux 
Falls, S.D. (Jan. ’47) P 

Suryaprakasam, M. V., c/o C. D. Spangler, 
U.S. Public Health Service, Training 
Div., Columbus, Ga. (July '49) 

Taylor, Floyd B., San. Engr., U.S. Public 
Health Service, 42 Broadway, New 
York, N.Y. (July '39) 

Tibbett, William M., 116 W. Temple St., 
Los Angeles 12, Calif. (Oct. '43) P 

Walling, Ernest, Engr., Water Works, 5 
Clark St., W., Leamington, Ont. (Jan. 
IPR 

Ward, Sam B., 828 Yellowstone Ave., 
Billings, Mont. (Apr. 

Whitley, F. H., Lt. Col., MSC, Medical 
Sec., Headquarters 8th Army, APO 343, 
c/o Postmaster, San Francisco, Calif. 
(Jan. ’39) P 

Wieters, A. H., U.S. Public Health Service, 
Div. of Water Pollution Control, Wash- 
ington 25, D.C. (Nov. '21) PR 

Zadigan, Ruben, Chemist, National Brew- 
ers’ Academy, 220 E. 23rd St., New 


York, N.Y. (Oct. ’42) 


BUY 
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Practical Pipeline Cleaning Tools 
For Practical Men 


“FLEXIBLE” POWER 
TOOLS FOR CLEANING 
PIPE IN SHORT SEC- 
TIONS—IN DIAMETERS 
RANGING FROM 4 
INCHES TO 12 INCHES. 


“FLEXIBLE” CHAIN HEAD AUGER 
Cleans right down to the metal. 
Has never been known to break a 
pipe or damage a corporation cock. 
(Patented). 


“FLEXIBLE” POWER DRIVE 
Powerful, portable power drive unit. 
Simple, safe to handle. Furnished 
with dependable 4 H.P., plus en- 
gine. (Patented). 


The only truly satisfactory method of 
cleaning 4” pipe. 


“FLEXIBLE” EQUIPMENT NOW FOR SALE, LEASE OR CONTRACT. 
Write the nearest office today for full particulars. 


FLEXIBLE UNDERGROUND PIPE CLEANING CO. 


«9059 Venice Bivd., Los Angeles 34, California 


141 W. Jackson Bivd. 401 Broadway 147 Hillside Ter. P. 0. Box 165 2011 Central Ave. 
t New York 13 M Tenn. 


. Ex a % . 0. Bo 41 Greenway St 

Hopkins, Minn. Reslindale 31, Mass. ter, Texas Hamden, Conn. 
N. Homewood 4455 S. E. 24th Ave. 


3786 Durango Ave. 909 N. ’ 
Los Angeles 34, Calif. Pittsburgh, 8, Pa. Portland 2, Ore 
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Vol. 41, No.9 


Key: In the reference to the publication in which 
the abstracted article appears, 39:473 (May '47) 
indicates volume 39, page 473, issue dated May 1947, 


If the publication is paged by the issue, 39:5:1 (May °47) indicates volume 39, number 


5, page 1, issued dated May 1947. 


was taken, by permission, from one of the following periodicals: B.H. 


Abbreviations following an abstract indicate that it 


Bulletin of 


Hygiene (Great Britain); C. A.—Chemical Abstracts; I. M.—Institute of Metals (Great 


Britain); P.H.E.A.—Public Health Engineering Abstracts; W.P.R. 


Research (Great Britain). 


CHEMICAL ANALYSIS 


Determination of Inorganic and Pro- 
tein Ammonia in Drinking Water. 
S. K. Cuirkov. J. Applied Chem. 
(U.S.S.R.), 19: 601 ('46). detd. 
by distn. in presence of ZnO, while 
protein NH» detd. by distn. in pres- 


ence of CaO and KMnQ, soln. 
Nessler reagent used for detn.— 
P.H.E.A. 


Determination of Small Quantities of 
Arsenic in Water. V. 1. ADAMOVICH 
& A. I. RYBNIKOVA. Savodskaya Lab. 
(U.S.S.R.), 13 :487 ('47). To 300-500 
ml. water contg. various amts. of As 
add 10% soln. of ammonium iron alum 
and ammonia to smell; shake, heat to 
boiling and filter off iron hydroxide 
ppt. contg. As. Dissolve in hot HCl 
(1.10); vol. should not exceed 5-7 ml. 
and As content 0.01-0.08 mg. Add 
1-2 ml. of 1% CuSO, soln. in HCl 
(1.10) and 5 ml. HCl soln. of Na 
hypophosphite. Keep soln. and stds. 
on boiling water bath for 30 min. 
Then compare soln. with stds. Stds. 
prepd. with 0.01, 0.02, 0.03, 0.04, 0.05, 
0.06, 0.07, 0.08°% As, 2-3 drops of 100% 
soln. of iron oxide in HCl, 1-2 drops 
of 1% CuSO, soln. in HCl, 5 ml. Na 
hypophosphite, and enough HCl 
(1.10) to give same vol. as test soln. 
As can also be removed with MnQOsz, 
but single extraction did not remove 
all As. Sensitivity of method is 0.01 
mg. in sample.—C.A. 


New Graphic Representation of Car- 
bon Dioxide——Carbonates Equilibrium 
in Water. J. Hattopeavu. Tech. 
Sanit. (Fr.), 44:1 (Jan.-Feb. '49). 


(Continued on page 38) 


Water Pollution 


General definitions, discussion of phys- 
ical equil. of CO» in soln., chem. equil. 
of carbonates, neutralization of COs, 
pH equil., pH of satn. as index of 
satn., different forms and functions 
of COs, graphical presentation of 
equil. and its applications.—W. Ru- 


dolfs. 


The Theoretical Basis for the Deter- 
mination and Calculation of Aggres- 
sive Carbon Dioxide in Natural 
Waters. H. SCHMASSMANN. Schweiz. 
Arch. Angew. Wiss. u. Tech. (Swiss). 
13:9:275 (Sept. 47). After short in- 
troduction author discusses lime-car- 
bon dioxide equil. (soly. product of 
calcium carbonate; first and second 
dissociation consts. of carbonic acid; 
effect of salts on lime-carbon dioxide 
equil.) and aggressive carbon dioxide; 
hydrogen ion concn. of natural waters. 
14 refs. Nomograms for detn. of pH 
and “free nonaggressive”’ carbon dio- 
xide.— Corr. 


New Method of Chlorine Determina- 
tion in Water. T. I. GoLuBEy. 
Gigiena i Sanit. (U.S.S.R.), 12:10:27 
(47). Specific and sensitive reagent 
for free Cl. is tris (p-dimethylamino- 
phenyl) methane-tri-HCl which gives 
violet color (Crystal violet) with trace 
of free Clo, color d. being proportional 
to Cle concn. Reagent used in 1° 
HCl, 2 drops (0.03 ml.) for 200 ml. 
test water; color matching done after 
3-5 min. standing. At 0.1—0.25 mg./ 
l. of Cl, in water, color weakly violet; 
at 0.3-0.4, violet; and 0.5-0.6 mg./I. 
gives deep violet color. Comparison 
can be made in std. visual color tubes. 
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‘FOUNDRY & PIPE CORP. 
Il BROADWAY — N.Y.C. 


WARREN PIPE CO. of MASS. 


75 FE DERAL ST., Boston, Mass. 
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HELLIGE 
COMPARATORS 


FOR BETTER 


and 

| WATER 
TESTS 

Lhews nothing like 


NOMTADING 
GLASS COLOR 
STANDARDS 


Hellige Glass Color 
Standards are safely 
mounted in unbreak- 
able plastic frames. 
They are more 
convenient and eco- 
nomical. They never 
fade or change, 
THEY NEVER FAIL. 


Comparator 
No. 605 


WRITE FOR BULLETIN No. 602 


HELLIGE 


INCORPORATED 
3718 NORTHERN BLVD. LONG ISLAND CITY 1, N.Y. 


HEADQUARTERS FOR COLORIMETRIC APPARATUS 
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(Continued from page 36) 


Color also developed with chloramines 
but require prelim. boiling for 5 min., 
which permits separation.—C.A. 


The Influence of Small Quantities of 
Sulfur and Cyan Compounds on the 
Velocity of Oxidation of Ferro Ions to 
Ferric Ions. W. KAUFMANN. Water 
(Neth.), 32:217 (Nov. 11, Min- 
ute quants. of H.S, thiosulfate, col- 
loidal S, cyanide, ferro cyanide, ferric 
cyanide, cystine and glutathion re- 
tard oxidation by oxygen of ferro ion 
to ferric ion in water. Amts. up to 1 
ppm. sulfite had practically no effect, 
but amts. of 30 ppm. accelerated 
oxidation veloc.; sulfanilamide, sul- 
fathiazol and sulfate had no effect. 
Retardation caused by sulfide elimnd. 
by adding small quants. of Cu.—IV’. 


Rudolfs. 


Revision of Methods of Determining 
Nitrates in Water. I. The Diphenyl- 
amine Reaction. R. Casares Lorrz 
& L. VILLANCA FUNGAIRINO. Anales 
fis. y quim. (Spain) 40:692 (’44).. Add 
190 ml. of dil. H2SO, (1:3) to 0.1 g. of 
diphenylamine, add coned. H.SO,, 
stir, note temp. rise, add more H2.SO, 
until temp. no longer rises. This is 
reagent (I). To 1 ml. of water sample 
add 10 drops of I, wash down walls by 
2-4 ml. of concd. H».SO, and stir. If 
large amts. of nitrate present, blue 
color appears at once; with low nitrate 
present blue appears in 30 min. 
About 0.1 mg. of nitrate per |. can be 
detected. Sample of water must con- 
tain no other oxidizing agents. H2SO, 
used must be freed from nitrate, since 
all available H.SO, contains nitrate. 
70 refs.—C.A. 


Phosphate Determination in Cooling 
[Process ] Waters. HERMANN RUDY 
& Kurt E. MuLLer. Angew. Chem. 
(Ger.), A60:280 ('48). Investigation 
of application of method of Boratyn- 
ski and Glixelli to process waters 
treated with Na hexametaphosphate. 


(Continued on page 40) 
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Caneral Chemical ALUM" 


For Treatment of | 
Industrial Wastes 


Throughout the process industries, scores 
of concerns have found General Chemical 
Aluminum Sulfate an effective, economi- 
cal means of solving their industrial 
waste treatment problems. 

Laundries, paper mills, dairies, textile 
mills, canning plants, oil wells and pack- 
ing houses across the nation report 
General Chemical “Alum” useful in puri- 
fying wastes; coagulating and settling 
suspended matter; reducing coloring 
matter, including many dyes. 


BASIC CHEMICELS 


Fifty years of working with the water 
industry on chemical methods of clarify- 
ing water has given General Chemical ex- 
tensive experience in the treatment of 
sewage and waste waters. This broad 
knowledge may be of value to you as it 
has to so many others. 

Assistance of the company’s technical 
service specialists is available without 
obligation. For help on your industrial 
waste treatment problems, write or 
phone our nearest office today. 


GENERAL CHEMICAL DIVISION 


ALLIED CHEMICAL & DYE CORPORATION 


40 Rector Street, New York 6, N. Y. 
Oficcs: Albany + Atlanta - Baltimore - Birmingham + Boston - Bridgeport 
Buffalo Charlotte Chicago + Cleveland Denver Detroit Houston 
IKKansas City Los Angeles + Minneapolis New York + Philadelphia 
Pittsburgh + Portland (Ore.) + Providence + San Francisco «+ Seattle 
St. Louis -» Wenatchee and Yakima (Wash.) 
In Wisconsin: General Chemical Company, Inc., Milwaukee, Wis. 


2 In Canada: The Nichols Chemical Company, Limited 
GOR Montreal * Toronto * Vancouver 


q 
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Detn. of ortho-phosphate by itself and 
in presence of meta-phosphate des- 
cribed. Effects of foreign matter such 
as acids, salts, and silicates studied. 


30 refs.—C.A. 


Testing and Purification of Distilled 
Water. CARL KULLGREN. Svensk 
Kem. Tid. (Sweden), 60:169 (’48). 
Method based upon _ ion-exchange 
properties of kraft sulfite cellulose (£). 
Filter made from defibered I (3 g.) 
treated with 200 ml. 0.3 N HCl (5-6 
portions) and washed with 400 ml. 
distd. H.O. In test, filter washed 
with water to be tested until 2 suc- 
cessive washings (150 ml. each) show 
same acidity. At this point, devel- 
oped acidity corresponds to cation-ex- 
change between filter and water to be 
tested and is, therefore, measure of 
impurities in it. CO. removed before 


(Continued from page 38) 
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Vol. 41, No.9 


testing by boiling and filter regener- 
ated by repeating above acid treat- 
ment. Capac. of above filter about 
21. Filter can be used to conc. and 
recover impurities and larger filters 
can be employed for actual purif. of 
distd. H,O.—C.A. 


Simple and Fast Method for Deter- 
mination of Permanent Hardness in 
Water. M. BerGMan. Can. Chem. 
Process Inds. (Can.), 32:1125 ('48). 
Ion-exchange resins (Amberlite IR- 
100H and IR-4B) rinsed with distd. 
water and 40 g. of each placed in two 
1-1. bottles. Then 300 ml. of tap 
water added to bottle contg. Amber- 
lite IR-100H, contents well agitated 
and bottle left standing 1 min. Soln. 
decanted through filter and 25 ml. of 
filtrate measured into Erlenmeyer 
flask and balance poured into bottle 


SPARLING 
The 


, Main Lines 


Install the Sparling Meter just like any other section of pipe and 
Totalization is at your service! Guaranteed accurate, too, within 2 


per cent! 


Styles and sizes available for all water lines 2-inch and up, every 
meter a complete totalizing unit. 
e When you need flow-rate indication and recording as well, simply 


Bulletin 310 comes 
upon request. 
Quotations gladly —Sparling. 

given. 


*« SPARLIN 


ATER Mersunine EquiPment 


add your choice of Sparling instruments. Controls, too! 
Choose the meter preferred by water works, railroads and industry 


LOS 54....Box 3277, Terminal Annex 


1500 South Western 
101 Park Avenue 
Eee 1932 First Avenue 


DALLAS 726 Reserve Loan Life Bldg. 


iJ 

COMPLETE 

| Meter for 
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1879—ROSS-1879 
Automatic Values 


Controls 
elevation of 
water 


in 
tanks, basins 
and 
ALTITUDE VALVE reservoirs 


1. Single Acting 
2. Double Acting 


Maintains 
safe operating 
pressures 
for 
conduits, 
distribution 
and pump 


discharge 


SURGE-RELIEF VALVE 


Maintains 
desired 
discharge 
pressure 
regardless 


of change 


rate of flow 
REDUCING VALVE 
Regulates pressure in gravity 
and pump systems; between reser- 
voirs and zones of different pres- 
sures, etc. 


A self contained 
unit with 
three or more 
automatic 
controls 


COMBINATION VALVE 


Combination automatic control 
both directions through the valve. 


Maintains 
levels in tank, 
reservoir 
or basin 


1. As direct 
acting 

2. Pilot oper- 
ated and with 
float traveling 
between two 
y stops, for upper 
and lower limit 
of water eleva- 
tion. 


FLOAT VALVE 


Electric remote 
control— 
solenoid or 
motor 


REMOTE CONTROL VALVE 


Adapted for use as primary or 
secondary control on any of the 
hydraulically controlled or operated 
valves. 


Packing Replacements for all Ross Valves Through Top of Valve 


ROSS VALVE MFG. CO., INC., P. 0. BOX 593, TROY, N. Y. 
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contg. Amberlite IR-4B, soln. well 
shaken and left standing 1.5 min. 
Soln. decanted through filter into first 
bottle and left standing 1 min. From 
decanted soln. 25-ml. sample added 
to 25-ml. sample previously put into 
Erlenmeyer flask. Combined sample 
titrated with 0.02 N NaOH by using 
methyl orange. Titration results 
show permanent hardness.—C.A. 


Volumetric Method of Determining 
Total Hardness of Water With Sodium 
Phosphate. I. N. O7HIGANOV. Za- 
vodskaya Lab. (U.S.S.R.), 13:489 
(47). Neutralize 100 ml. water with 
0.1 N HCl, using methyl orange indi- 
cator. Boil for 2-3 min. to elim. CO,, 
add 0.35 ml. (8 drops) of 1°; phenolph- 
thalein soln., add several drops of 0.1 
N alkali until bright pink coloration 
obtained, and, at temp. not below 65°, 
titrate with Na phosphate to bright 
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In comparison with results 


red color. 
obtained by Blacher method, devia- 
tions range trom +1.2 to —3°%.—C.A. 


ANNUAL REPORTS 


London (Ont.) Annual Report (1947). 
W.W. Inf. Exch.—Canadian Sec. 
A.W.W.A.,  7:F6:5:10 (June '48). 
Pop. served 96,771, 100° % metered. 
Avg. pumpage 8.67 mgd. (9.5°% in- 
crease), 89.6 gpd. per capita. Mains 
223.6 mi., meters 21,694, valves 1944, 
hydrants 1288. Revenue $500,712.96, 
6.55) increase. Avg. monthly net 
bill: domestic $1.15, commercial 
$10.20. Rates 7-66.5¢/ 100 cu.ft. plus 
(for large meters) bimonthly meter 
rental varying from $1.11 for 1” to 
$12.22 for 6”, all subject to 10°) dis- 
count for prompt payment. Min. bi- 
monthiy bill $1.11 gross. Rates 


on page 44) 


IN GENERAL SERVICE PUMPING 


mean ECONOMY suction n pumps! 


. Shaft sleeves are prevent leakage 
between sleeve and sh: 
2. Unusually effective oa flinger. 
3. No threads in center of shaft to start fa- 
tigue failure. 
4. Wearing rings flanged; semi-labyrinth type. 
5. Ball bearings secured to shaft according to 
= = engineering practice, assuring maxi 


6. Ball +. are protected by cartridge en- 
closures so that complete rotor may be 
removed without exposing bearings to dirt 
or dampness. 

2 Effective cross lubrication. 


APPLICATIONS 
General water supply e« Brine or hot water 
circulation e City water booster service « Hot 
well, condensate or makeup water service . 
White water or overflow service in paper mills. 


.< For full details, write Dept. 
AG-9 for your copy of 
Catalog No. All4™ 


HAMILTON, OHIO 


7 

3 
| “Economy Pumps Inc, 
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CORPORATION 
HAYS and 
CURB STOPS 


For Trouble-"Free Water Sewice 


CATALOG No. 5605 


AYS corporation and curb stops are easy to 
install and are interchangeable with the 
products of any other manufacturers. They are 
good for many long years of trouble-free service. 
They are made of the best 85-5-5-5 bronze and 


Hays Coupling for copper to 


male iron pipe connection. plugs are precision ground for perfect fit. They 


CATALOG No. 5040 
Hays Curb Stop for copper inlet 


are hydrostatically tested at 200 pounds or more 
and specially lubricated for permanent easy turn- 
ing. HAYS corporation stops can be installed 
with any standard tapping machine equipment. 


The HAYS reputation for quality is the heritage 
of 80 years’ insistence on honest craftemanship 
and fair dealing. The Hays Manufacturing Company 


is one of the largest in the field and its name is a 


to female iron pipe outlet. synonym for the best everywhere. Write for the 


new HAYS catalog of water works products for 


every purpose. 


CATALOG No. 5016 CATALOG No. 5200 


Hays Curb Stop with lockwing for iron Hays Corporation Stop with inlet 
pipe A.W.W.A. standard thread. A. W.W. A, standard thread. 


COPPER - BRASS - LEAD - IRON 


WATER WORKS PRODUCTS | 
HAYS MANUFACTURING CO., ERIE, PA.. 
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except meter 
rentals. Hydrant rental $18. Assets 
$3,991,985.68; '47 surplus, $301,976.46. 
—R. E. Thompson. 


double outside city, 


Stratford (Ont.) Annual Report (1947) 
W.W. Inf. Exch.—Canadian Sec. 
A.W.W.A., 7:E:4:8 (June ’48). 
Supply from wells. Pop. 18,288. 
Consumption 116 gpd. per capita. 
Valves 365, mains 45.3 mi., meters 
4521 (95.2% metered), hydrants 299, 
Revenue $66,967.37, expenditures 
$49,235.47, equiv. to 7.17 and 5.27¢ 
1000 gal., resp. Metered rates 4.5— 
15¢/100 cu.ft., less 10°% for prompt 
payment. Min. monthly bill 50¢ 
gross. Assets $702,089.60.—R. E. 
Thompson. 


Halifax (N.S.) Annual Report (1947). 
W.W. Inf. Exch.—Canadian Sec. 
A.W.W.A., 7:£:3:5 (June '48). 
Pop. 98,719—933 per mi. of mains. 
Supply through 10.4-mi. pipeline from 
series of natural lake reservoirs, 992 
acres area, with 10,155-acre watershed. 
Gross value of works $6,987,553.59, 
revenue $556,617.75, expenses $378,- 
427.36, provision for depreciation 
$85,000, debt service charges 


$185,254.81, deficit $115,256.49. Bil- 
ling quarterly, large consumers 
monthly. Uncollectible accts. less 


than 0.11°%. Copper now used for 
1 ine 3/7 
services instead of lead—cost for ? 


pipe, 24 and 67¢/ft., resp. Mains 
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105 mi. (in city), hydrants 717, valves 
1496, meters 14,920. Avg. consump- 
tion 11.4 mgd.—R. E. Thompson. 


Birmingham (Gt.Br.) Water Works. 
Annual Report (Year Ending Mar. 31, 
1948). Wtr. & Wtr. Eng. (Gt. Br.) 
51:515 (Nov. '48). Avg. consump- 
tion 44.032 mgd. (Imp.) with addnl. 
3.822 mgd. supplied outside statutory 
area. Reservoirs reached lowest stor- 
age on Nov. 3, ’47, when only 38 days’ 
storage on hand. Satisfactory pro- 
gress made on Claerwen Dam. Con- 
sent of Ministry of Health received for 
laying of first installment of fourth 
main on siphon sec. of Elan Aqueduct 
and for constr. of 8 units of rapid 
gravity filtration plant at Frankley 
water works. Total income for yr. 


£1,231,697.—H. E. Babbitt. 


Bombay (India) Water Supply. An- 
nual Report (Year Ending Mar. 31, 
1947). Wtr. & Wtr. Eng. (Br.) 51: 285 
(June ’48). From Sept. 2, ’46, to end 
of year, water department subjected to 
strenuous duties on account of fires in 
city resulting from communal riots. 
Daily supply for year was 117 mil.gal. 
(Imp.). Maximum day was 127 mil.- 
gal. Consumption per person was 
75 gpd. (Imp.) based on ‘41 census, 
but was estimated at 47 gpd. when 
floating population taken into account. 
Repairs to Tansa Dam consumed 
3531 cwt. cement. 24-hr. supply 


(Continued on page 46) 


when you consider CATHODIC PROTECTION 
look to E.R.P.’s facilities 


- top-notch research engineers and development facilities. 


- a skilled engineering and design staff. 


- trained field engineers for special surveys. 
- first line equipment—Dow. Alcoa. Federal. Westinghouse. G.E. and others 
- specialized service and installation crews conveniently located to give prompt 


service. 


At ERP. your corrosion problems get the individual attention necessary tor successful 


solution. There's no obligation. Write today. 


ELECTRO RUST-PROOFING CORP., (N. J.) 


BELLEVILLE 9, NEW JERSEY + REPRESENTED IN PRINCIPAL CITIES 


Sept. 1949 JOURNAL A.W.W.A. 


With seven miles of badly corroded 36” 
and 48” steel pipe up for replacement 
at an estimated cost of $1,800,000., 
the City of Montreal reconditioned 
the entire line at a total cost of only 
$205,000. — a saving of $1,595,000. 


Reconditioning included a thorough 
cleaning and removal of incrustation 
and debris by the National Water 
Main Cleaning Co. after which the 
cleaned surface was centrilined. 

Final results indicate reduced friction 
losses, improved carrying capacity and 
permanent protection against leakage 
ond internal corrosion. 


cleaning and reconditioning water main 


SAVES MONTREAL $1,595,000 


Why not let our engineers find out 
if similar savings can be effected in 
your city? No obligation of course! 


NATIONAL WATER MAIN CLEANING 


50 CHURCH STREET, NEW YORK 7, N. Y. 


ATLANTA, GA., 333 Candler Building e ATLANTA, GA., 
1221 Mortgage Guarantee Bldg., e BOSTON, MASS., 
115 Peterboro St. e CHICAGO, ILL., Room 1336, 122 
So. Michigan Avenue e FLANDREALU, S. D., 315 No. 
Crescent Street e KANSAS CITY, MO., 422 B. M. A. 
Bidg. e LITTLE FALLS, N. J., Box 91 e LOS ANGELES, 
CALIF., 448 So. Hill Street « OMAHA 5, NEBR., 3812 
Castellar Street e RICHMOND 19, VA., 210 East 
Franklin Street e SALT LAKE CITY, UTAH, 149-151 
W. Second South St. e SAN FRANCISCO, CALIF., 681 
Market St. e SIGNAL MOUNTAIN, TENN., 204 Slay- 
ton Street e WACO, TEXAS, P. O. Box 887 e MONT- 
REAL, 2028 Union Avenue e WINNIPEG, 576 Wall St. 
HAVANA e MAYAGUEZ, PUERTO RICO e BOGOTA 
CARACAS “e ‘MEXICO CITY. 
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maintained in only one dist., and this 
for fear of air locks —H. E. Babbitt. 


Georgetown (Penang) Annual Re- 
port (1946). First report since °40. 
Bldgs. and plant not damaged by 
bombing and but little damage to 
distr. system. Consumption 8.96 
mgd., consumers 240,000. Catch- 
ment area 8,500 acres, safe yield (dry 
year) 7.9 mgd. Filters, tive 287.5- 
sq.ft. and six 434-sq.ft. units. In- 
come $424,732, operation and maint. 
$221,643, other expenses $166,848. 
Increased development of supply and 
plant recommended.—O. R. Elting. 


Rand (Un. S. Afr.) Water Board. An- 
nual Report (Year Ending Mar. 31, 
1948). Board supplies water in bulk 
to Transvaal Chamber of Mines, 
South African Railways Admin. and 
12 municipalities and villages covering 
area of 3980 sq.mi. with pop. of 
752,000 Europeans and 1,350,000 non- 
Europeans. Avg. 77.36 mgd., max. 
103.5 mgd., min. 60.4 mgd. Munic. 
areas 621 sq.mi. Pop., European, 
657,000; non-European, 983,000; avg. 
of 40.4 mgd. Capac. of system 90 
mgd. Remainder to gold mines and 
railway plus 2.7 mgd. to minor con- 
sumers. Total avg. cost of water in 
bulk 4.2d per 1000 gal., divided: pump- 
ing 1.5d, maint. 1.0d, purif. 0.8d, 
other 0.9d. Fixed charges and better- 
ments 1.8d per 1000 gal. Source of 
supply is diversion rights to 215 mgd. 
from Vaal R. and 10 mgd. from vari- 
ous boreholes and wells. 29.225 mgd. 
from river has been disposed of to 
indus. users. Rainfall in Johannes- 
burg 31.27”. 59-yr. avg. 33.34”. 
Evap. at Barrage 63.60”. 16 yr. avg. 
56.0". Board’s pipelines total 428 mi. 
with 16.38-mil.gal. storage at pumping 
station and 114.88-mil.gal. at various 
high points. System extends 36 mi. 
from Vaal R. at Bereeniging to Cen- 
tral Rand and 80 mi. along Witwaters- 
rand from Libanon in west to Nigel in 
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east. Max. pressure on mains 550 
psi. Project to increase potable 
supply 20 mgd. to give total of 110 
mgd. expected to be completed by end 
of Estd. cost £1,811,000. 
Board employs 344 Europeans and 
1326 natives. Cost of plant to date 
approx. £13,214,000. Outstanding 
indebtedness £6,870,000 less a_re- 
demption fund of £2,717,000.—O. R. 
Elting. 


HYDROLOGY 


Soil Moisture and Evaporation In- 
vestigations. A. Rampas. J. 
Central Board of Irrigation (India), 
p. 262 (July ’48). Agricultural Mete- 
orology Section at Meteorology Office, 
Poona, has been engaged, among other 
activities, in investigating movement 
of moisture through soil, evapn. from 
free water and soil surfaces, and 
effects of certain salts on permeability 
of soils to water. In this report very 
brief survey of work in progress made. 
For fuller information original pub- 
lished papers listed at end of report 
may be referred to. One of problems 
studied was evapg. power of air layers 
near ground; number of exptl. farms 
over India have been recording evapn. 
figures and comparing results re- 
corded by several different types of 
evaporimeters. Evapn. from soil sur- 
face found to decrease rapidly with 
distance between water table and 
evapg. surface and 2 formulas for 
computing amt. of evapn. suggested. 
Formula for evapn. from free water 
surface also suggested. Formulas 
based on data recorded in temperate 
regions may not represent tropical 
conditions. Investigations also made 
to det. depth to which plant roots can 
penetrate in search for water and re- 
lation between plant root and shoot 
development and depth of water table. 
Further researches on effect of certain 
salts on black cotton soil, movement 
of water and salt through soils and 
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SQUARE BOTTO 


GATE VALVES 


To regulate flow in pump suction 
and discharge lines... 


Pictured above is a series of lowa Square Bottom Gate Valves 
in use at the Lincoln, Nebraska pumping station. This type 
of valve is recommended for throttling under conditions of 
greatly unbalanced pressures or high velocity flows—such as 
regulating flows from centrifugal pump discharge lines, reser- 
voirs, intake towers, or wash water lines to filter beds. 

These valves are mounted on a three-point bearing prin- 
ciple—gate is held away from the seat during entire opening 
and closing process and in the throttling position. Thus 
damage common to ordinary gate valves is prevented and 
many years are added to the life of the valves. Iowa Valve 
Company is able to supply square bottom construction in 
gate valves to low, medium and heavy pressure ratings. 


IOWA VALVE 


201-299 N. TALMAN AVE., CHICAGO 80, ILLINOIS © A subsidiary of James B. Clow & Sons 


Cyanamid’s Sulfate of Alumina is the 
standard coagulant with many lead- 
ing water works plants because of: 
Maximum removal of taste and odor 
Permanent free flowing 

Wide pH range of coagulation 
Minimum corrosion of equipment 
(Much less than other coagulants) 


No clogging of dry feed machines. 


AME. RICAN , 


LOM PANY 
Industrial Chemicals Division 
30 Rockefeller Plaza, New York 20, N. Y. 


CONDENSATION 


Specify 


Vol. 41, No.9 


(Continued from page 46) 


adoption of new simple method of 
estg. soil moisture summarized.— Ed. 


Geoelectric Studies Serving Hydrog- 
raphy and Search for Ground Water. 
\. Fritcu, Gas, Wasser, Warme 


(Austria), 2:116 (June ’48). By geo- 


electric means ground and fault water 
as well as direction in which it flows 
can be determined. Method (either 
direct or alternating current) allows 
rapid and cheap search for subsurface 
waters and in combination with drill- 
ing has desired advantages.—W’. 


Rudolfs. 


_ Experimental Measurements of 
| Filtering Ability of Arable Soil by 
the Modified Muntz Method. C. 


L’Eau (Fr.), 35: 
169 (Oct. ’48). Muntz method con- 
sists of graduated 5-10-l. water-filled 
bottle, with rubber stopper contg. 
l-cu.m.-diam. glass tube, placed up- 
side down on cylindrical stand (25 
cu.m. high and 11.2 cu.m. in diam.) 
thrust into soil. Modified method 
consists of bottle of 2.5 1. and larger 
base to relieve pressure on soil. One 
device placed on cultivated soil and 
another on uncultivated or on land 
covered with grass, clover or other 
perennial crop. Measurements made 
every 15 min. for about 2 hr., or until 
absorption curve flattens. Filtration 
coefficient caled. from amt. of water 
absorbed in given time. Comparisons 
of different soils with different crops 
indicate water required for irrigation. 


—W. Rudolfs. 


BRITISH SUPPLIES 


Greater London’s Water Supplies. 
Anon. Surveyor. (Gt. Br.), 107:405 
(Aug. 6, ’48). Because rising water 
consumption might bring about seri- 
ous water shortage in drought years, 
departmental committee believes that 
inquiry should be made into water 


(Continued on page 50) 
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WORTHINGTON - GAMON 


WATCH DOG 


The meter used by Vaile. 
thousands of munic- wt 


ipalities in the U. S. 7” WATER METERS 


“Watch Dog” models 

. . made in standard 
capacities from 20 g.p.m. 
up: frost-proof and split 
case in household sizes. 
Disc, turbine, or com- 
pound type. 


SURE TO MEET 
YOUR SPECIFICA- 
TIONS FOR ACCU- 
RACY, LOW MAIN- 
TENANCE, LONG 
LIFE. 


Before you invest in water meters, Dog Water Meters first choice of 
get acquainted with the design and sO many municipalities and private 
performance advantages which water companies in the United 
make Worthington-Gamon Watch States. 


-——— WORTHINGTON-GAMON METER CO. 


296 South Street, Newark 5, New Jersey 


SUBSIDIARY OF 


WORTHINGTON PUMP AND MACHINERY CORPORATION 
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resources and prospective demands of 
area. Plans should be made for new 
major source of supply. Resources 
of areas must be treated as whole, and 
central,authority for!area necessary. 
Strong evidence that there has been 
greatly increased consumption per 
head per day since war. Consump- 
tion will rise owing to: higher stds. in 
modern homes; increased demands by 
industry and new towns; dist. heating; 
and extensions into rural areas.— 


I. E. Babbitt. 


Some Water Supply Problems in 
Northeast Essex. J. S. ORCHARD. 
J. Roy. Sanit. Inst. (Gt. Br.), 68:148 
(May '48). Interesting and instruc- 
tive article dealing with yield of 
underground (chalk) surface 
sources and water supply demands of 
pop. served. Dist. discussed em- 
braces entire catchment area of Essex 
Colne. Contains 220 sq.mi. and pop. 
of 106,400 served by public water 
supply. In Colchester, city of 72,000, 
per capita demand anticipated to be 
54 gpd. (U.S.) in 1960, with avg. per 
capita demand of somewhat more than 
50 gal. and total daily requirement of 
6.5 mgd. for district considered. 
Chalk has been fissured by unequal 
pressures of eroded overburden con- 
sisting of clayey Eocene beds and 
London clay. Chalk deposits are 
500’ thick, but because of clay blanket 
only 24 sq.mi. receive percolation 
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water estd. to amt. to 2” 
from yearly rainfall of 24”. 


annually 
Wells in 
chalk and gravel springs estd. to have 
safe vield of some 3.0 med., leaving 
3.5 mgd. to be obtained otherwise. 
Suggested source is Colne R. water 


pumped into impounding reservoir 
located in lateral valley and contain- 
ing 1200 mil.gal. This water will be 
turbid at times, relatively hard and 
pold. with sewage. Therefore pro- 
posed to be treated in lime-soda 
softening plant using rapid gravity 
filters with final chlorination.—P./1/.- 
E.A. 


Wallasey Corporation Water Works. 
Anon. Wtr. & Wtr. Eng. (Gt. Br.), 
51:476 (Oct. ’48). Undertaking re- 
sponsible for supply and maint. of 
service to residential area, comprising 
County Borough of Wallasey—with 
exception of Saughall Massie. Daily 
quant. of water used for all purposes 
avgs. 3.75 mgd.(Imp.), equiv. to 
36.8 gpd.([mp.) per head. Water 
derived from bulk supply of 3.0 mgd. 
from Alwen watershed; and under- 
ground waters pumped from boreholes 
at Liscard Pumping Sta. Alwen Aque- 
duct approx. 423 mi. long. Pumping 
station comprises 4 boreholes, be- 
tween 171’ and 900’ deep. In 47 elec. 
power for centrifugal pumping units 
approved. First unit erected of std. 
type, with capac. of 0.5 megd., com- 
prises 50-hp. vertical-spindle motor at 


(Continued on page 52) 


A safe and dependable self-caulking, 
self-sealing compound for jointing 


water mains. Used with complete 
confidence by hundreds of water 
works. 


BOND-O is machine-blended for 
absolute uniformity and contains a 
germicide to inhibit oxidation by 
sulfur bacteria. BOND-O Rubber 
Packing Gaskets are resilient—bac- 
teria-free and quickest of all pack- 
—-> install. Made in sizes 4” 
to 60”. 


NORTHROP & COMPANY, INC. 
SPRING VALLEY, N. Y. 


e Every Bond-o Joint is a Good Joint e 
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“We're the Sludge Blanket Particles in the Permutit 


Precipitator that save 40% on chemicals, 75% in time!” 


The Permutit* Precipitator offers you 
a new and more efficient means of re- 
moving impurities from your water! 
It does this by precipitation, adsorp- 
tion, settling, and upward filtration. It 
requires less time, less chemicals, and 
up to 50% less space than any previous 
design of reaction and settling tank! 
The Precipitator’s unique sludge 
blanket is the chief reason for its amaz- 
ing efficiency. Positive agitation assures 


a thorough mixing of water and chem- 
icals. In the filter zone, the sludge blan- 
ket is kept fresh and active at all times. 
A photoelectric blow-off control as- 
sures a proper removal of sludge for 
varying flow and dosage rates. The 
sludge blanket level thus remains+con- 
Stant. 

For full information concerning this 
precipitator, write to The Permutit 
Company, Dept. JA-9, 330 West 42nd 
Street, New York 18, N. Y., or to the 
Permutit Company of Canada, Ltd., 


Montreal. 
* 


See These Benefits: LENGTHENED FILTER 
RUNS « LOW TURBIDITY . SHORT DETENTION 
TIME » ADAPTABE TO VARIABLE FLOW RATES 


Permutit 


WATER CONDITIONING HEADQUARTERS FOR 35 YEARS 


ig 
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The Old Way 


The New Way 
to locate pipe 
with the 


M-SCOPE 


... the instrument that takes every bit of guess 
work out of locating buried pipe, valves, boxes, 
service stubs, etc. Write for bulletin No. 6. 


JOSEPH G. POLLARD CO., Inc. 
PIPE LINE EQUIPMENT 


New Hyde Park, N. Y. 
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ground level, with centrifugal pump 
at depth of 140’. Next 2, submersible 
pumping units, each of 0.91-mgd. 
capac. installed. One submersible 
pumping unit maintd. in service over 
test period of 12 mo., during which 
it operated for 4376 hr. at full capac. 
On completion, pump lifted and dis- 
mantled for inspection. Pump found 
in perfect condition, without indica- 
tion of wear or defect. Evidence of 
electrolytic action found in motor 
unit in consequence of which slight 
alterations made and plant returned 
to service. Second unit has com- 
pleted 2850 hr. of pumping during 6 
mo. under water. Will probably be 
withdrawn for inspection at end of 
5000 hr. Softening plant comprises 
6 units designed for fully automatic 
control for brine regeneration of 
zeolite. At Gorsehill Res. processed 
well water and bulk supply of Lake 


Alwen mixed.—H. EF. Babbitt. 


Rural Water Supplies. GrorGE W. 
Curtis. Surveyor (Gt. Br.), 107:327 
(June 25, '48). Original conception 
of piped water supplies as grid schemes 
over large areas seems completely 
dissipated. Experience in urban 
schemes showed that pops. increased, 
high percentage of connections could 
be expected, consumption increased 
and distr. of pop. remained relatively 
static. Under rural conditions, good 
reason to doubt pop. increase; will be 
economically impossible to reach all 
of low-density rural area with water 
supply schemes; rate of connection to 
mains will be relatively small after 
first rush; consumption will not reach 
even reasonably high figures until 
baths, water closets and so on intro- 
duced. Physically impossible to put 
them into many old country houses 
without constr. of addns. out of pro- 
portion to value of cottages. New 
houses replacing cottages scattered 
about rural dists. will result in trans- 
fer of pop. from one location to an- 


(Continued on page 54) 
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SQUARE BOTTOM 
GATE VALVES 


hawe 3-200 


STAINLESS STEEL 
TRACKS 


Designed for longer life under severe operating con- 
ditions, this was the pioneer valve supporting the 
downstream gate in THREE places at EVERY point 
in its travel. In its full length of travel this gate is 


smoothly guided by the lower supporting lugs sliding 
on STAINLESS STEEL TRACKS. The center track, 
for the top lug, is bronze. 
This constant three-point support means eliminat- 
ing any tendency of the gates to tilt when partly open 
and score or wear the face of the seat ring. 
Another feature — during entire operation, the gate 
ring is held completely free from contact with the 
seat ring, by the tracks, until near the closing point. 
Then the tracks taper and allow contact between gate 
and seat, minimizing wear. 
Recommended for emergency shut- "WHAT 3-POINT SUPPORT MEANS 
off, frequent operation, throttling 1—Valve closes easily under high 
service and vertical pipe lines. 


2—Valve operates frequently 


@ Without obligation on your part, a y throt- 
Rensselaer representative will be glad tling without damaging seat 
to give you the benefit of his experience 

in Valves, Hydrants and other Rensse- ported for operating in verti- 


laer products. Call our nearest office. cal lines. 
LEADERSHIP FOR OVER 65 YEARS 


Gote Volves © Square Bottom Valves ® Tapping Valves and Sleeves 
Hydronts ® Check Valves @ Air Release Valves 


RENSSELAER VALVE COMPANY ° TROY, N. Y. 


Division of Neptune Meter Compony 
Atlante, Bala-Cynwyd, Pa., Chicago, Denver, Haverhill, Mass., Hornell, N. Y., Kansas 
City, Los Angeles, Memphis, Oklahoma City, Sen Francisco, Seattle, Waco 


FOR 
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other. Question raised whether it 
would not be better to rely on inde- 
pendent scheme for each parish or at 
most 2 or 3 parishes. Constr. of 
numerous small headworks, each pro- 
viding water-pumping load near vil- 
lage, would facilitate rural electri- 
fication. Prelim. stage of such plan 
would involve design of complete 
village scheme. General recommen- 
dations: [1] local authority must con- 
duct prelim. investigation in order to 
give engr. definite recommendations; 
[2] plan parish and not dist.; [3] 
consider probable cost, ascertain prob- 
able revenue and consider whether 
particular length of main worth it; 
and [4] plan piped water supply to 
accord with other social services.— 


H, E. Babbitt. 


Rural Water Supplies and Sewerage. 
A. E. CHapMan. Wtr. & Wtr. Eng. 
(Gt. Br.), 51:421 (Sept. ’48). Many 
houses and farms exist to which public 
mains can never be taken if reasonable 
cost considered. Unless changes made 
in procedure in water supply in rural 
dists. and amt. of financial assistance 


increased, unsatisfactory conditions 
will in some instances continue. 
Some changes or alterations that 


could be introduced: [1] larger grants 
to poor areas and loans free of inter- 
est; [2] grants from Ministry of 
Agriculture; [3] meter supplies and 
std. charges; [4] less incidental ex- 
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pense; [5] formation of joint water 
areas; [6] estd. demands (general 
practice in estg. domestic need is to 
add to census figures and 
allow 30 gpd.(Imp.) per cap. (these 
figures excessive and make no allow- 
ance for: (a) isolated farms unlikely 
to be supplied; (>) private installations 
unlikely to be superseded; (c) hamlets 
likely to remain without sewers; and 
(d) stock watered on permanent 
water pastures); [7 ] reduction of road 
reinstatement costs; and [8] develop- 
ment of schemes by stages.—H. F. 
Babbitt. 


Rural Water Supplies. GrorGe W. 
Curtis. Wtr. & Wtr. Eng. (Gt. Br.), 
51:426 (Sept. ’°48). All evidence 
pointed to fact that in majority of 
chalk areas farmer would be far better 
off by providing own small source of 
supply, particularly since grants avail- 
able from Ministry of Agriculture. 
All schemes based upon estd. max. 
consumption of 30 gpd.(Imp.) per 
head based on ’31 census. Distr. sys- 
tems designed substantially for do- 
mestic purposes only. Examn. of 
14 dist. schemes reveals 1 mi. of main 
per 111.3 persons. On avg., total 
length of main involved in whole 
system 50°, made up of link mains 
between villages. Potential revenue 
along these links almost negligible. 
Actual cost of linking villages repre- 
sents at least 50-60°% of total cost. 


Filter Sand and Gravel 


WELL WASHED AND CAREFULLY 
GRADED TO ANY SPECIFICATION. 


PROMPT SHIPMENT IN BULK 
OR IN BAGS OF 100 LB. EACH. 


Inquiries Solicited 


Northern Gravel Co. 


P. O. Box 307, Muscatine, lowa 


HOW WATER WORKS WORK 


may be learned from a proper interpretation 
of “A Survey of Operating Data for Water 
Works in 1945"’—a comprehensive tabula- 
tion of rates, income, costs and other vital 
statistics for 462 utilities serving commu- 
nities of over 10,000 population. Reprinted 
from the February 1948 JOURNAL. 


96 pages 50 cents 


American Water Works Association 
500 Fifth Avenue New York 18, N. Y. 
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A COMPLETE LINE 


GRAVIMETRIC 
Model CGS 


VOLUMETRIC VOLUMETRIC 
Model CVS Model DVS 


For full information and descriptive bulletins, 
address Builders-Providence, Inc. (Division 
of Builders Iron Foundry) Providence 1, R. I. 


BUILDERS“ PROVIDENCE 
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Anal. of existing rural mains in 
country led to conclusion that: [1] 
although existing mains within rea- 
sonable distance of 90°% of properties, 
only 64.6% have connected; [2] avg. 
consumption per cap. 15.6gpd. Long 
period between inception of schemes 
and time of max. consumption. For 
considerable period independent 
scheme may be more sensible. Seems 
more practical to adopt 2-stage pro- 
gram, prelim. stage to involve design 
of complete scheme. This to be fol- 
lowed by introduction of small village 
headworks supplying builtup parts of 
village, but designed to accord with 
ultimate scheme. Final stage re- 
placement of village headworks with 
major dist. scheme headworks with 
trunk mains to villages.—H. E. Bab- 
bitt. 


Glasgow Water Supply. Gorbals 
Works Centenary. ANON. Surveyor 
(Gt. Br.), 107:510 (Oct. 1, °48). 
Gorbals works commissioned in 1848 
and taken over by Glasgow Corp. in 
1855. Today Gorbals works con- 
tributes between 5 and 6 mgd. (Imp.) 
to city’s total requirements of 80 
mgd.(Imp.), remainder being supplied 
by Loch Katrine works. In Gorbals 
works avg. annual rainfall of 48’’ on 
watershed of 2,500 acres stored in 4 
reservoirs with total water surface of 
226} acres and capac. of 1058 mil.gal. 
(Imp.). Artificial watercourse from 
Brock Burn leads water to reservoirs. 
2 sets of filters; lower have area of 
3773 sq.yd. and 7 upper filters have 
area of 7267 sq.yd. Water conveyed 
from clear-water tanks to supply areas 
by two 24” cast-iron mains.—J/. E. 
Babbitt. 


Gathering Grounds. Public Access, 
Afforestation and Agriculture. Sum- 
mary of the Report of a Subcommittee 
of the Central Advisory Water Com- 
mittee Appointed by Minister of 
Health. Anon. Wtr. & Wtr. Eng. 


(Continued from page 54) 


(Continued on page 60) 


Vol. 41, No.9 


(Gt. Br.), 51:350 (Aug. 48). Main 
object of restriction imposed on agri- 
culture and public access is prevention 
of waterborne disease. If catchment 
areas protected to preserve water from 
human contact, spread of diseases by 
water would be eliminated without 
need for purification. No system 
designed to exclude human access 
likely to be enforced in practice. 
Possibility would remain of pollution 
by sea gulls. Significant that in no 
instance in England has disease been 
transmitted by pollution of large 
reservoir. Filtration primarily in- 
tended to remove suspended solids 
from water, but few germs will survive 
it. Those that do are dealt with by 
sterilization. Used alone sterilization 
not satisfactory. Bacteriological 
analysis plays essential part in pro- 
vision of pure water. Weakness of 
Esch. coli as warning agent is that it is 
not confined to humans but is emitted 
in feces of all warm-blooded animals. 
Research into practical method of 
differentiation between human and 
animal pollution continuing. Com- 
mittee considers it going too far if land 
withheld from productive use on 
grounds that occasional presence of 
defecating cow or dead sheep in 
feeder streams is ‘‘not a nice idea.” 
No one has proposed that reservoir 
ought to be kept free of fish. As to 
practices of upland utilities, few have 
bought whole of watershed, some have 
bought greater part, some small part 
and some none at all beyond what 
was required for reservoir. Some 
utilities endeavor, with varying suc- 
cess, to prevent all human access 
except by own staff. Some exclude 
general public but allow’ sporting 
tenants. Some try to confine public 
to recognized paths. Some allow re- 
stricted boating, and some attempt no 
control. One or two have demolished 
farmhouses and try to exclude all 
animals. Most allow or encourage 
sheep. Many prohibit cattle and 
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of De Laval Pumps 
in the City of Chicago...1,300,000,000 Gallons Daily 


In the year 1920, the City of Chicago in- 
stalled its first turbine-driven centrifugal 
pum p—a unit of 60 mgd capacity in the 
Central Park Station. The performance, 
trouble-free operation, economy and 
flexibility of this unit proved to be so 
satisfactory that additional De Laval 
turbine-driven pumps were installed 

in rapid succession. 


Today, the City of Chicago is 
served by a total of 16 De Laval 
turbine-driven pumps and 5 De 
Laval motor-driven pumps hav- 


i total ity of billion, 
DE LAVA three hundred million gallons 
y. 


» 


Send for Catalog 10-7-JA 


DE LAVAL STEAM TURBINE CO., TRENTON 2, N. J. 


IMO OIL PUMPS 


TURBINES « HELICAL GEARS « CENTRIFUGAL BLOWERS AND COMPRESSORS 


CENTRIFUGAL PUMPS « WORM GEAR SPEED REDUCERS oe 
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Ask DETROIT Abou 


In 1854—ninety-five years ago—Detroit laid her 
first 6-inch cast iron pipe. Of all the 6-inch cast 
iron pipe laid from that date, 96.22 is still in service. 


Fourteen years earlier, in 1840, Detroit laid her 
first 8-inch cast iron pipe and 97.9Z of all the 8-inch 
cast iron pipe laid during the past 109 years is still 
in service. A portion of a 10-inch cast iron trans- 
mission line laid in 1838 is still in service. 


Detroit is one of the cities included in the survey 
of **Survival and Retirement Experience with Water 
Works Facilities,”’ including cast iron water mains, 
conducted under the auspices of the American 
Water Works Association, the New England Water 
Works Association and the Institute of Water Sup- 
ply Utilities. The recently published report of the 
findings of the survey shows that 96% of all 6-inch 
and larger cast iron water mains ever laid in 25 
representative cities are still in service. 


Detroit’s experience with cast iron water mains, 
therefore, while remarkable, is not exceptional. 


We shall be glad to 
send on request a copy 
of our brochure ‘*Sur- 
vival and Retirement 
Experience with Cast 
Iron Water Mains,” re- 
printed by permission. 
Address Cast Iron Pipe 
Research Association, 
Thomas F. Wolfe, 
Engineer, 122 South 
Michigan Avenue, 
Chicago 3, Illinois. 


| 
_OF ALL 6-INCH AND LARGER 
| CAST IROM WATER MAINS EVE 
LAID IN 25 REPRESENTATIVE 
CITIES ARE STULL IN SERVICE 
sed un the findings of  surve 
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Ingredients for 
BACTERIOLOGICAL 
CULTURE MEDIA 


Each of these products is stand- 
ardized to meet the highest re- 
quirements of suitability for the 
purpose for which it is to be 
employed. 


BacTo-AGAR 
Bacto-BEEF EXTRACT 
Bacro-YEAst Extract 
BactTo-PEPTONE 
Bactro-TRYPTOSE 
BactTo-TRYPTONE 
PROTEOSE PEPTONE 
Bacto-BEEF 

Bactro-V EAL 
Bacto-LIvER 


BactTo-DEXTROSE 


Bacto-LACTOSE 


Specify “DIFCO” 


DIFCO LABORATORIES 
DETROIT 1, MICHIGAN 
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cultivation. Few make no attempt to 
prohibit farming of any kind but ar- 
range for safe disposal of sewage. In 
face of diversity of practice, suggested 
by British Waterworks Assn. that no 
attempt be made to lay down uniform 
policy. Each utility’s opinion of 
what precautions are necessary should 
be regarded as sacrosanct. Every 
attempt to remove any wild and 
beautiful country from reach of people 
who appreciate it must receive critical 
attention. Policies of water works 
today do have undesirable effects in 
spheres of access and of agriculture 
and can be justified only if it can be 
shown that nothing less would be suf- 
ficiently effective. Many large river- 
using utilities have only two lines of 
defense of any reliability —filtration 
and sterilization. Systems using ha- 
bitually polluted source without long 
storage commoner in America than in 
England, and so are waterborne dis- 
eases. Committee would not, there- 
fore, encourage reliance on purification 
alone. Chlorination without filtra- 
tion cannot usually be regarded as 
effective. In many small water 
works, standard of safety is lower, 
and in some, imposition of restriction 
not now in force might well be advis- 
able. Use of heavily polluted source 
with reliance on treatment alone not 
course to be followed when avoidable. 
Use of supposedly unpolluted surface 
source with reliance on storage and 
chlorination without filtration falls 


' short of desirable standard. Rea- 


sonably pure source, combined with 
long and secure storage and adequate 


_ treatment by both filtration and 


chlorination, appears to be thoroughly 
satisfactory. Principle to be fol- 
lowed in control of catchment areas is 
to keep water entering reservoir free 
from gross pollution; reservoir, and 
sometimes feeder streams, should be 
so protected as to prevent fresh 
sources of pollution from entering; 
and between reservoir and consumer 


(Continued on page 62) 
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SERVICE e e e with a monkey wrench! 


To inspect or service a Ludlow Slide Gate Hydrant 
ht you’ll need a wrench — that’s all. Just take off the 
top of the hydrant and lift out the stem, without 
unscrewing anything below ground. The entire mecha- 
nism, including the gate, bronze wedge nut and drip 
assembly is attached to the stem. 


LUDLOW FIRE HYDRANTS 


Shown here is the distinctive Ludlow List No. 90, now 
serving in thousands of cities and towns. It employs 
the famous Ludlow Slide Gate principle, and (in addi- 
tion to easy servicing) offers the following advantages: 


Ground @ Quick Water with least possible shock and 


eel pressure loss. Proper shut-off without water 
Rolled Everdur hammer. 
Screw Stem @ Proper Drainage, automatically, at lowest 
1 point when closed. 


@ No Flooding. Wedge-locked when closed. 
Accidental breaking will not cause flood. 
Hydrant head breaks at ground line — is 
easily replaced without excavation. 


J 
LUDLOW AWWA DOUBLE DISC GATE VALVES 


The parallel seated, double wedge type slide gate valve, 
developed and perfected by Ludlow, provides a number 
of essential benefits. 


@ Smooth, Positive Operation. Gates positioned 
directly opposite ports before wedging, and 
entirely unwedged before being raised. 

@ Positive Closure. Even after years of service in 
the open position; flexible-action gates self- 
adjusting to seats. 

@ Simplicity! Only 2 parts in the wedging mecha- 

nism! These are extra heavy with ample reserve 

strength and wear resistance for years of con- 
stant service. 


Made in sizes from 2” to 72”, N.R.S. and O.S.&Y. with 
all types of connections. 95-S 


VALVE 
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CONTROL 


RESIDUAL 
CHLORINE 


CHLORINE is indispensable in the 


purifying of municipal water. 
Necessary, also, is the condi- 
tioning of this water for drinking 
purposes by the use of an ef- 
fective antichlor, to make it 
more pleasant-tasting. 

Superintendents and en- 
gineers of well managed plants 
make routine use of “Virginia” 
liquid Sulfur Dioxide (“Esotoo”) 
in their filtering installations. 
They know, from experience, 
that “Esotoo” provides that ae- 
curate and positive control of 
residual chlorine which is so 
essential to palatable drinking 
water. 

Our technical staff is at your 
service in solving this problem. 
Write to us for full information 
about “Esotoo” (SO,) as a de- 
chlor. Virginia Smelting Com- 
pany, West Norfolk, Virginia. 


50 YEARS OF SERVICE TO INDUSTRY 


The preferred 


WEST NORFOLK » NEWYORK « BOSTON e DETROIT 
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there should be efficient filtration and 
sterilization. By gross pollution is 
meant regular discharge of sewage or 
sewage effluent. So far as water 
purity concerned, essential to limit 
camping and trailer parking to ap- 
proved sites where either proper sew- 
age disposal exists or distance of 
reservoir and nature of intervening 
land preclude risk of pollution. Since 
it would be quite impossible to control 
urination by bathers, committee op- 
posed to bathing under any conditions. 
Greatest freedom should be allowed 
to all farming activities and it should 
be responsibility of utility managers to 
insist on productive use of land. It 
sometimes happens in times of ex- 
ceptional drought that largest im- 
pounding reservoirs reduced below 
month’s storage. First line of de- 
fense may be regarded as temporarily 
inoperative. In certain exceptional 
areas, vagaries of geological formation 
may make it desirable to impose more 
widespread limitations on use of land 
for protection of wells and boreholes. 
In most such areas land subject to 
restriction is so small in extent as to 
be matter of no importance to other 
interests. Desirable for all land 
which will grow trees and cannot more 
advantageously be used to be affor- 
ested.—H. FE. Babbitt. 


Protection of Water Supply Catch- 
ment Areas. Anon. Civ. Eng. (Gt. 
Br.), 42:527 (Dec. '47); Wtr. & Wtr. 
Eng. (Gt. Br.) 51:12 (Jan. '48). Ex- 
tracts from an address by John Stew- 
art before Annual Congress of the 
Roval Sanitary Assn. of Scotland. 
As far back as 1847 Water Works 
Clauses Act empowered water au- 
thorities to make provision for pro- 
tecting catchment areas. Very few 
authorities at that time availed them- 
selves of that power. In 1919 Glas- 
gow became alive to situation and 
purchased approximately 25,000 acres 
for purpose of complete control to 
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adger Meters are the 


best... when we buy more 


they will be Badgers” 


A waterworks superintendent 
wrote this, and went on to say: 
“Our average dead meters for a 
year was only 7 per month... 
about as low an average as I know 
of. Your city cannot go wrong 
buying Badgers”. 


Millions of satisfied users of Bad- 
ger Meters in over 5000 commu- 
nities prove that “It Pays to BUY 
BADGER” . . unmatched in pre- 
cision-construction, durable mate- 
rials, and sustained accuracy, at 
lowest operating cost. 

ANOTHER NEW Badger Chart, No. 696 
(Practical floor plan for a large meter repair 


shop). Available without cost or obligation. 
WRITE today for this chart, 


BADGER METER MFG. CO. 


Milwaukee 10, Wisconsin 


BRANCH OFFICES: 
New York City @ Philadelphia © Worcester, 
Mass. ® Savannah, Ga. ®@ Cincinnati @ Chicago 
Kansas City, Mo. ® Waco, Texas 
Salt Lake City, Utah © Portland, 
Ore. @ Seattle, Wash. @ Los Angeles 


> 
4 


You will find < Badger Meter size 
and type for every waterworks serv- 
ice. Shown here are Model SC-SOT 
(for warm climates), and Model 
A-SOT (for cold climates)... 
sizes to 11," ... other models 
in sizes up to 12", Write for com- 
plete information and prices. 


RACY - LOW-COST MAINTENANCE - DURABILITY - SENSITIVENESS 
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keep water pure. If right of access 
be given, water authorities might 
have to resort to great schemes of 
filtration. It would be of utmost 
value to know what water engineers 
thought of proposal to include their 
watersheds in national parks. Be- 
cause of purity of supplies from catch- 
ment areas in Scotland, elaborate 
filtration plants seldom required. 
Water authorities should be given 
following safeguards before and _ if 
national parks become law: [1] con- 
sultation between minister and water 
authorities; [2] if proposals of minis- 
ter unacceptable, local public inquiry 
should be authorized; [3] if water au- 
thorities unable to accept findings 
of local inquiry, inadequately safe- 
guarded water areas should be omitted 
from scheme.—H. FE. Babbitt. 


Early British Water Works. Jona- 
THAN Davipson. Surveyor (Gt. Br.), 
107:583 (Nov. 5, ’48). Drake’s Leat 
one of oldest munic. water supplies in 
England, being authorized in 1585. 
Intended for watering ships, fire pro- 
tection, scouring harbor and remov- 
ing refuse from tin works and mines. 
It continued as Plymouth’s main 
source of supply, with little modifica- 
tion, for more than 300 yr. Through 
King James I, in 1612, Sir Hugh 
Myddleton, with proper credit to Capt. 
Edmond Colthurst of Bath, brought 
water from New River to London in 
trench 10’ wide. Detailed accts. of ex- 
penditures, rates of pay and methods 
of constr. Laborers received 10d per 
day; excavation carried on at piece- 
work rates. Up to beginning of 19th 
century wooden pipes in general use 
for water distr., with lead pipes for 
house connections. First cast-iron 
pipes in London, of any size, laid by 
Chelsea water works in 1746 but did 
not come into general use until 1810. 
First attempts to filter water on large 
scale through sand probably made 
early in 19th century by mfg. firms 


(Continued from page 62) 


(Continued on page 66) 


Vol. 41, No.9 


in Lancashire. Earliest attempts to 
filter water for public supply made in 
Clyde Valley in Scotland in early 
vears of 19th century. First installa- 
tion of self-cleaning filters by reverse 
flow of water at Greenock in 1826~—29. 
Simpson’s expts. at Chelsea water 
works included upward, downward 
and lateral flow, filter being con- 
structed in 1827. Full-size filter con- 
structed at Chelsea on Jan. 15, 1829. 
Earliest example of sterilization of 
water by chem. means at Maidstone 
in 1897, in connection with outbreak of 
typhoid fever. Most striking ex- 
ample of chlorination at military field 
in 1914-18.—H/. EF. Babbitt. 


Research in the Water Industry. 
NorMAN J. PuGH. Wer. & Wtr. Eng. 
(Gt. Br.) 50:453 (Sept. '47). Tend- 
ency on part of responsible bodies to 
avoid possibility of disturbing public 
on matters affecting their water sup- 
ply gives rise to reluctance to give 
publicity to causes of doubt or diffi- 
culty affecting them. Comparatively, 
few authorities can be expected in- 
dividually to provide facilities and 
employ qualified staffs for extensive 
research. Potentialities for investi- 
gation and research presented by 
national, technical, academic and 
industrial organizations, together with 
research facilities within water works 
industry itself, surely sufficient to 
meet all needs, provided these needs 
can be defined. There is lack of 
facilities for cooperation between re- 
search workers in labs. and water 
works personnel coping with day-to 
day problems. Investigations now 
proceeding under guidance of British 
Waterworks Assn.’s_ Research Co- 
ordination Committee are: [1] super- 
sonic frequencies--in relation to pro- 
tection of reservoirs and in water 
treatment; [2] algal growths—rec- 
ognition, anticipation and inhibition; 
[3] sterilization of water—research 
in use of chlorine and ozone; [4] 
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TESTED FOR 
OVER 30 YEARS 


For more than thirty years water works superin- 
tendents have been using Hydro-tite for joining 
bell and spigot pipe. They have found that this self- 
caulking, self-sealing compound costs less to buy, 
requires less labor, makes tighter joints and with- 
stands the effects of time, strain and vibration. Send 
for data book and sample. 


Always use Fibrex, the bacteria-free packing for 
pipe joints. Send for sample. 


HYDRAULIC DEVELOPMENT CORPORATION 
Main Sales Office: 50 Church St., New York,N.Y. 
Works: West Medford Station, Boston, Mass. 
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STOP FISH 


BY ELECTRONICS 


This patented fish control method 
employs modern electronics in over- 
coming a serious operating and mainte- 
nance problem. Fish of all sizes are kept 
at a safe distance from intake structures, 
or screens, by the use of an Electronic 
Control Unit. This equipment, gener- 
ating special electrical impulses, ener- 
gizes an electrode system designed and 
engineered for your particular fish con- 
trol problem. 


The Burkey Electric Fish Screen has 
been thoroughly proven through years 
of service in Condensing Water Intakes, 
Hydroelectric Plants, Water Systems 
and Industrial Pumping Installations. 


DOES NOT STUN OR KILL FISH. 


Recommended by State Conservation Officials. 
Free literature and quotations upon request. 


Electric Fish Screen Co. 


1130 Ne. Poinsettia Place, Hellyweod 46, Calif. 
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corrosion of pipelines—use of non- 
corrodible materials and jointing 
methods and materials, and poln. in 
process of handling; [5] hydrology— 
application of statistical methods to 
water works problems, especially rain- 
fall, runoff, evapn. and yield; [6] 
water works fittings—materials, with 
special reference to hot-pressed and 
cast fittings; [7] mechanics of filtra- 
tion—new group recently formed; [8 ] 
standardization of chem. anal.—new 
group in course of development in 
collaboration with Royal Inst. of 
Chemistry. Steps should be taken in 
encouraging international exchange of 
information, with coordination of 
international research as final objec- 
tive. There is no big initial financial 
obstacle. First step is to team up 
present resources and exploit existing 
potentialities. Following might be 
considered appropriate subjects in 
which research might be initiated and 
coordinated by British Waterworks 
Assn.: standardization of administra- 
tive methods, possible effect of chem. 
constituents in potable waters on 
health of consumers, recommendation 
of appropriate provisions in estg. 
future domestic consumption, provi- 
sion to be made for water supplies for 
agricultural purposes, consumer and 
economic aspects of softening of water 
supplies, and waste prevention and 
detection.—//. E. Babbitt. 


Abstraction of Water Supplies from 
Rivers. C. H. H. Mercer. Civ. Eng. 
(Gt. Br.) 44:92 (Feb. '49). Local re- 
sources must be used before supplies 
brought in from long distances, and 
should be used to supplement, not 
supersede, local supplies. Taking of 
water from surface supplies usually 
relatively simple. When considering 
abstraction from rivers, following 
should be taken into account: [1] flow 
available; [2] quantities taken from 
river for all purposes, excluding live- 
stock requirements; [3] quantity of 
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Lasting satisfaction is 
yours when you stan- 
dardize on 


HERSEY 
Water METERS 


HERSEY 
MANUFACTURING 
COMPANY 


SOUTH BOSTON, MASS. 
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APPROVED 


by UNDERWRITERS’ LABORATORIES, Inc. 
‘ >. 


GREENBERG 


Independently Valved HYDRANTS 
for non-freezing climates 


Western water works engineers and fire 
chiefs were the first to approve Greenberg 
California-type fire Now, after 
exhaustive tests, Underwriters’ Laborator- 


CONDENSATION 


ies, Inc. has confirmed your judgment. 

Greenberg No. 74 and 76 hydrants are 
equipped with independent valves of a 
new type which open quickly and easily, 
allowing full flow with minimum resist- 
ance. They close tightly without water 
hammer. A major improvement over the 
old “cork in bottle” type valve! 


Other innovations such as you 
would expect of the people 
| who evolved the California- 
\ type hydrant 75 years ago are 
shown in the free booklet “Hy- 
drants by Greenberg." May we 
send you a copy? 


STABILITY scsece 1854 


M. GREENBERGS SONS 


765 Folsom St + San Francisco + Calif » EXbrook 2-3144 
Los Angeles Seattle Portland Salt Lake City Denver 
El Paso © New York © Hartford « Washington, D.C. 
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sewage discharged into channel above 
and below intake; [4] acreage of agri- 
cultural lands adjoining watercourse 
and dependent on river for subsoil 
water; and [5] agricultural require- 
ments of area. Livestock requirements 
computed on basis of 30 gpd. (Imp.) 
per head for dairy cattle, and 10 gpd. 
for other stock.—H. E. Babbitt. 


OTHER ARTICLES NOTED 


Recent articles of interest, appearing in 
American periodicals not abstracted, are 
listed below. 


Waterborne Diseases. I. H. Borts. 
Am. J. Pub. Health, 39:8:974 (Aug. 


Follution of the Androscoggin River by 
Industrial Wastes and Control Meas- 
ures Thereof. FE. SHERMAN CHASE. 
J. Boston Soc. Civ. Engrs., 36:3:357 
(July ’49). 


$98,000,000 Estimate of Cost to 
Remedy Pollution of Two Boundary 
Channels (Interim Report to the In- 
ternational Joint Commission by the 
Board of Technical Advisers). Wtr. 
& Sew. (Can.), 87:7:31 (July '49). 


Prechlorination of 
Slow Sand Filters. SAMUEL JACOB- 
SON & MARSHALL S. WELLINGTON. 
J.N.E.W.W.A., 63:2:128 (June '49). 


Introduction of 


Effect of Temperature on pH of Alka- 
line Waters. JEROME GREEN. Ind. 
Eng. Chem., 41:8:1795 (Aug. "49). 


Report of Committee for Survey of 
Ground Water Supplies in New Eng- 
land. J.N.E.W.W.A., 63:2:175 (June 
"49). 


Effect of Setting on Performance of 
Centrifugal and Propeller Pumps. 
ROBERT W. AnGus. Wtr. & Sew. 
(Can.), 87:7:27 (July '49). 
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The City of Columbus, Miss., installed this 750,000-gal. radial-cone 
bottom tank to provide gravity pressure in its water distribution system. 
The structure is 89 ft. to the bottom and has a range in head of 35 ft. 
between the upper and lower water levels. Write our nearest office for 
estimating figures on elevated tanks or flat-bottom steel reservoirs when 
planning waterworks improvements. 


CHICAGO BRIDGE & IRON COMPANY 


BIRMINGHAM CHICAGO TULSA BOSTON SALT LAKE CITY 
PHILADELPHIA NEW YORK DETROIT SEATTLE CLEVELAND 
SAN FRANCISCO HOUSTON ATLANTA HAVANA LOS ANGELES 
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(Continued from page 20) 


“Pie in the Sky” was the way we characterized a one-time discus- 
sion of running an 1100-mile, atomic-pumped transmission line from the 
Columbia River to Southern California, thus to solve a flood problem on 
the one hand and a water problem on the other. The idea appeared a 
little less pie-eyed when we learned later that the atomic pumping plants 
were not included in the serious proposal. So we are perhaps less shocked 
now to find that it was necessary recently for Secretary of the Interior 
Krug to assure the people of the Pacific Northwest that only the excess wa- 
ter from their streams would be appropriated if the idea of piping them 
not only as far south as San Diego but as far east as Denver was found 
feasible. Pipe dream or no, this kind of talk is going to give people the 
idea that water is indispensable. 


William A. Marsteller of Chicago and Robert P. Melius of Mil- 
waukee have been elected Vice Presidents of Rockwell Mig. Co. 


R. F. Hutchinson has been added to the Dearborn Chemical Co. 
staff, serving the Nebraska, South Dakota and western Iowa territory. 


(Continued on page 72) 


PROOF 
“STERELATOR EFFICIENCY” 


3,000,000 ART CONCRETE 
METER BOXES NOW IN USE! Actual Users—THE BEST PROOF OF ALL— 


Since 1911 more than 1,500 different water P are 


systems throughout the Pacific Coast and Easy CIENT 
Southern states have installed Art Concrete LOW COST. 
Everson SterElatorS METER-MIX-FEED Chlorine 
accurately for all water SterElizinG requirements. 
Let us explain how you, too, can benefit | Furnished for manual or automatic operation. 


from Art Concrete. Write! Everson SterElatorS utilize a high vacuum. 
The indicatin i ETERS have a es to | ratio. 
for list of installations. 


Art Concrete Works Stemplate ators 


PASADENA, CALIF. 
OAKLAND, CALIF. >; 
JACKSONVILLE, FLA. 
BIRMINGHAM 


HIALEAH, FLA. 
EVERSON manvracrunin CORPORATION 
SAN DIEGO, CALIF PHOENIX, ARIZ Huron Street, Chicago 10, Illinois 
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Bury 
and 
Forget it! 


If you will think before buying 
a valyve—you can eliminate think- 
ing of it forever after. When you 
think of valves—think of the 
years of time and effort we have 
put into giving you a smooth- 
operating, trouble-free valve. 
Think of the progressive water 
works men who have relied on 
Eddy Valves for years—then spe- 
cify and insist on getting Eddy 
Valves—you can bury them and 
forget them. 


COMPANY 


NEW YORK 


WATERFORD 
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(Continued from page 70) 


The stability of fire hydrants has long been an established fact, 
ruefully reestablished at times by various vehicular vagrants. In recent 
months, however, demands for a portable plug have led to the construction 
of a number of hydrants of the false-alarm type. First of these impotent 
imitations was used by the Lord & Taylor department store in a streetside 
Christmas display which saw Santa Claus’s sleigh being tagged for im- 
proper parking by a dummy policeman. Second was a wooden brainchild 
of well-known muralist Hugh Troy, who, irritated with his inability to find 
a parking space outside his apartment, placed an imitation plug on the side- 
walk to reserve a space, removing it each day after he had parked his car. 
But the last word in deceit was that featured at Bloomfield, N.J., last June. 

Made of cast iron, the Bloomfield hydrant is accurate in its every de- 
tail, with two nozzles, pentagonal operating nuts and all the technical trim- 
mings, except, of course, it has a flat base at the ground line so that it may 
be set down at any desired location. Not intended for the imaginative 
window trimmer or the petulant parker, however, this ingenious imitation 
is being sold at a pet shop. The model we inspected measured one and 


one-half feet in height, but presumably a variety of sizes is available to ac- 
commodate different breeds. No, it cannot be flushed. 


KLETT SUMMERSON 


ELECTRIC PHOTOMETER 


Adaptable for Use in Water 
Analysis 
Can be used for any de- 


termination in which color 
or turbidity can be devel- 
oped in proportion to sub- 
stance to be determined 


KLETT MANUFACTURING Co. 
179 EAST 87th STREET - NEW YORK, N. Y. 
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‘COMPLETE. VIOLENT. .INSTANT. UNIFORM. 


CHEMICAL 


without a Mixing Tank 


The HOMOMIX gives instantaneous, violent, 
and uniform mixing of one or more chemicals, 
or gases, with water. Immediate, total diffusion— 
the most important factor for the efficient and 
economical addition of chemicals or gases—is 
obtained without the use of a mixing tank! For new 
plants it eliminates the necessity for costly mix- 
ing tank construction; for existing plants it can 
be effectively used to improve treatment. 


The HOMOMIKX, in one or mére stages, is 
installed in, and forms part of, the piping. 
Diffuser impellers rotate in biending chambers 
and discharge directly across the flowing- 
through stream. Each chamber has one or more 
chemical inlet connections and a transparent 
plastic observation port through which the mix- 
ing action is visible. A lifting stage can be 
provided for additional head, if required. Write 
Sor complete technical data. 


2-stuge 
Homomix 


UBSERVATION PORT 


{Patent applied for) 


Our staff of Sanitary En- 
gineers will cooperate with 
consulting and operating 
engineers in suggesting the 


d IN OUR 61ST YEAR Sewage Treatment, and 
brocess of sreatment be: 112 North Broadway [AMES Water Purification Equipment 
tybe of equipment best ILLINOIS RESEARCH ENGINEERING MANUFACTURING 


suited to individual needs. 
a Offices: Chicago * New York + Cleveland + Cincinnati + Konsos City + Soles Representatives throughout the World 


=! 
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An ultrasonic generator for ex- 
perimental purposes has been produced 
by the Special Products Div. of Gen- 
eral Electric. Offering four operating 
frequencies—300, 500, 750 and 1,000 
ke.—the generator utilizes 500 electri- 
cal watts to produce from 200 to 250 
acoustical watts. This is accom- 


plished by converting high-frequency 
electrical power into mechanical vibra- 
tions through the piezoelectric effect 
of a quartz crystal. The crystal forms 
the bottom of a test well filled with in- 
sulating oil, in which material to be 
tested can be placed—inside a beaker 
or other container—tfor direct expo- 
sure to the “sound” waves. Additional 
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information is in publication GEC-544, 
available from the General Electric 
Co., Schenectady 5, N. Y. 

Recent studies have indicated the 
possible value of both audible and in- 
audible sound waves of high intensity 
in the destruction of bacteria and algae 
in liquids, and the flocculation of sus- 
pended particles in both liquids and 
gases. The audible range of frequen- 
cies ends at about 20 ke. 


Reprints of an article on “Cathodic 
Protection of Galvanized Hot Water 
Storage Tanks by Use of Galvanic 
Magnesium Alloy Anodes” by D. J. 
Fergus are available from The Cleve- 
land Heater Co., 2310 Superior Ave., 
Cleveland 14, Ohio. The 16-page 
pamphlet is known as_ Educational 
Bulletin EB-104. 


A 28-page booklet which traces 
the development, principles, design 
considerations, operation and applica- 
tion of the Accelator has been issued 
by Infileo Inc., 325 W. 25th PL, Chi- 
cago 16. The bulletin, No. 1825, is 
entitled “The Accelator: The Modern, 
Proven High-Rate Water Treating 
Plant.” 


“Kennedy Bronze Globe and 
Angle Valves With Renewable Com- 
position Disc” is the title of a folder 
distributed by Kennedy Valve Mfg. 
Co., Elmira, N. Y. Cut-away and 
other illustrations explain the impor- 
tant operating features, and a_ table 
gives dimensions of 14- to 3-in. sizes. 
Requests should specify Circular 101. 


Gale Liquid Interceptors and Con- 
ditioners for the trapping of oils, 
greases, fats, solvents, etc., in waste 
lines are described and their functions 
explained in a series of brochures 
available from the Gale Oil Separator 
Co., Inc., 52 Vanderbilt Ave., New 
York 17, N.Y. A good package to 
have sent to that upstream polluter. 
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“LEROY AND ST. JOHN STREETS 
LOS ANGELES 12, CALIFORNIA 


< i. 
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(Continued from page viti) 


October 19-21—Alabama-Mississippi Section in Jackson, Miss. 
Secretary: John L. Snow, Dist. Engr., Layne- 
Central Co., 601 First National Bank Bldg., Mont- 
gomery 4, Ala. 


24-25—Virginia Section at Roanoke Hotel, Roanoke, Va. 
Secretary: W. H. Shewbridge, Asst. Engr., State 
Health Dept., 713 State Office Bldg., Richmond 
19, Va. 


26-28—California Section in Sacramento, Calif. Secre- 
tary: H. C. Medbery, Chief Water Purif. Engr., 
Water Dept., 425 Mason St., San Francisco 2, 
Calif. 


31-Nov. 2—Kentucky-T’ anessee Section at Lafayette and 
Phoenix Hotels, Lexington, Ky. Secretary: R. 
P. Farrell, Director, Div. of San. Eng., State 
Dept. of Public Health, 420—6th Ave., N., Nash- 
ville 3, Tenn. 


November 2-4—Chesapeake Section at Wardman Park Hotel, 
Washington, D.C. Secretary: Carl J. Lauter, 
5902 Dalecarlia Pl., N.\W., Washington 16, D.C. 


3-4—Ohio Section in Dayton, Ohio. Secretary: F. P. 
Fischer, Sales Engr., Wallace & Tiernan Co., Inc., 
812 Perry Payne Bldg., Cleveland 13, Ohio. 


7-9—North Carolina Section at Highland Pines Inn, 
Southern Pines, N.C. Secretary: E. C. Hubbard, 
Prin. San. Engr., State Board of Health, Raleigh, 


N.C. 


11-13— Arizona Section at San Carlos Hotel, Yuma, Ariz. 
Secretary: Mrs. Helen Rotthaus, San Eng. Div., 
State Dept. of Health, Phoenix, Ariz. 


14-16—Florida Section at Orange Court Hotel, Orlando, 
Fla. Secretary: A. E. Williamson Jr., P.O. Box 
1431, Daytona Beach, Fla. 


17-19—New Jersey Section at Madison Hotel, Atlantic 
City, N.J. Secretary: C. B. Tygert, Wallace & 
Tiernan Co., Inc., Box 178, Newark 1, N.J. 


December 5-7—Southeastern Section at Gordon Hotel, Albany, 
Ga. Secretary: T. A. Kolb, San. Engr., State 

. Board of Health, Wade Hampton Bldg., Colum- 

- bia, S.C. 
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Mechanical Joint 


VALVES AND 
HYDRANTS 


A.W.W.A. type M&H Valves and ardized mechanical-joint has a stuff- 
Hydrants are now offered with ing box into which a gasket is com- 
standardized mechanical-joint as pressed by a Cast Iron gland and 
adopted by the Cast Iron Pipe In-_ bolts. It permits deflection and is 
dustry. Our mechanical joint valves a highly successful pipe joint for 
and hydrants may be used with water mains, gas mains, sewage 


mechanical joint Cast Iron treatment plants, water fil- 
Pipe without any necessity tration plants and practi- 
of special fittings to make eally all kinds of industrial 
installations. This stand- piping. 


Of course, we con- 
tinue to make M&H 
Valves and Hy- 
drants with bell- 
and-spigot, flanged 
or screwed joints. 


In standardized me- 
chanical joint, a 
bolted gland com- 
presses the gasket 
in a_ triangular 
stuffing box. 


Illustration of how Mechanical-Joint 
Gate Valve is installed. 


M & H PRODUCTS INCLUDE: 


FIRE HYDRANTS CHECK VALVES FLAP SHOES 
GATE VALVES FLOOR STANDS FLANGE AND 
TAPPING VALVES EXTENSION STEMS FLARE FITTINGS 


WALL CASTINGS SHEAR GATES 
SPECIAL CASTINGS MUD VALVES B & S FITTINGS 
TAPPING SLEEVES VALVE BOXES CUTTING-IN TEES 


For Water Works M & H VALVE For Fire Protection 


Materials Write for A N D FI TTI N G s Cc re) M PA N Y Materials Write for 
Catalog 34 Catalog 40 


ANNISTON, ALABAMA 
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LIST OF ADVERTISERS 


American Cast Iron Pipe Co............ 31 
American Cyanamid Co., Industrial Johns-Manville Corp................ vi-vii 
American Pipe & Construction Co...... 19 Keasbey & Mattison Co............... 5 
American Well Works..............6+- 73 Kennedy Valve Mfg. Co., The......... 33 
Anthracite Equipment Corp........... 72 
B.S 70 Kupferle, John C., Foundry Co......... 4 
Atlas Mineral Products Co., The....... — | LaMotte Chemical Products Co......... 14 
63 Layne & Bowler, Inc............. 
Belco Industrial Equipment Div., Inc... . — Pipe i 
— Ludlow Valve Mfg. Co................ 61 
M & H Valve & Fittings Co. 
Buffalo Meter Mabbs Hydraulic Packing Co.......... 
— National Cast Iron Pipe............ 47, 71 
.. — National Water Main Cleaning Co...... 45 
Cast Iron Pipe Research Assn., The....58-59 Neptune Meter Co.................... iii = 
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Northrop & Co., 50 
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Clow, James B., & Sons............. 47, 71 Peertees Pump Div... .... 7 
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— Pittsburgh Equitable Meter Div. (Rock- 
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Electric Fish Screen Co................ 66 Portland Cement Assn................. 
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CO... — Reilly Tar & Chemical Co........ Cover 3 
Eevergom Mig. Corp. ... 70 Rensselaer Valve Co................. 53 
Fanpanks, Morse & Co... — Roberts Filter Mfg. Co................ &3 
Flexible Sewer-Rod Equipment Co...... 35 Ross Valve Mfg. Co.................. 41 
Ford Meter Box Co., The............. 9 Simplex Valve & Meter Co............. 21 
Fraser Utility Supply Co............... — Smith, A. P., Mfg. Co., The... 15 
General Chemical Div., Allied Chemicx 1 Solvay Sales Div., Allied Che smical & Dye 
Harco Corp., Rusta Restor Div........ 22 Standard Pipeprotection, Inc........... - 
Hayman, Michael, & Co., Inc........... — U.S. Pipe & Foundry Co.. iyeereien Vv 
43 Virginia Smelting Co.................. 62 
Hellige, 38 Walker Process Equipment, Inc......... 
| Hersey Mfg. ee a 67 Wallace & Tiernan Co., Inc..........xii, 79 
Hungerford & Terry, 30 Warren Foundry & Pipe Corp.. 
Hydraulic Development Corp........... 65 Well Machinery & Supply Co.. . 
Industrial Chemical Sales Division, West Welsbach Ozone Processes Div... . - 
Virginia Pulp & Paper Co........ Cover 2 
Worthington- Gamon Meter Co......... 49 


Directory of Professional Services—pp. 24-27 


Albright & Friel, Inc. Fent, O. S. Nutting, H. C.. Co. 


Alvord, Burdick & Howson Gannett Fleming Corddry & Parsons, Brinckerhoff, Hall & 
Bays, Carl A. & Assoc. Carpenter, Inc. Macdonald 

Behrman, A. S. Gilbert Assoc., Inc. Malcolm Pirnie Engineers 
Black & Veatch Glace, Ivan M. Pitometer Co. 

Clinton L. Bogert Assoc. Greeley & Hansen Purcell, Lee T. 

Bowe, Albertson & Assoc. Havens & Emerson Ripple & Howe 

Buck, Seifert and Jost Haydock, Charles Rose, Nicholas A. 
Burgess & Niple Hitchcock & Estabrook, Inc. Russell & Axon 

Burns & McDonnell Eng. Co. Horner & Shifrin Sirrine, J. E., Co. 

Caird, James M. Hunt, Robert W., Co. Stanley Eng. Co. 

Camp, Dresser & McKee Jones, Henry & Schoonmaker Stilson, Alden E. & Assoc. 
Chester, Engineers, The Knowles, Morris, Inc. Ward & Strand 

Consoer, Townsend & Assoc. Leggette, R. M. Weston & Sampson 

De Leuw, Cather & Co. Roberto Meneses Hoyos & Co. Whitman & Howard 


Fay, Spofford & Thorndike Metcalf & Eddy Whitman, Requardt & Assoc. 
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INTRODUCING THE 
WsT MERCHEN 


FOR WATER AND SEWAGE TREATMENT CHEMICALS 


Wallace & Tiernan is proud to offer this machine, proven 
by nine years’ experience in the flour, grain, and chemical 
industries, to those water works operators who desire maxi- 
mum accuracy, simplicity, and dependability in dry chemical 
feeding equipment. 


WHAT THE FEEDER DOES—Feeds continuously and ac- 
curately at rate selected by operator—Scale beam calibrated 
in pounds per unit of time—Once rate is chosen, feeder auto- 
matically adjusts itself to that rate, thus eliminates calibra- 
tion regardless of material fed— Quantity of chemical fed 
recorded on tally unit. 


HOW IT WORKS—Feeds BY WEIGHT using constant speed 
belt drive with variable speed screw feed section, thus elim- 
inates inherent inaccuracy of variable belt speed method. 


ADVANTAGES—Totally enclosed motors, oil seals on all 
bearings, oil baths for drive gears, dust-tight beam enclosure 
—Provides minimum maintenance and insures high accuracy 
of feeder for life of machine—Adaptable to program or pro- 
portional control—Alarm systems can be added—Wide range 
up to 2 cu. ft./min—Extreme accuracy provides maximum 
economy in feeding of chemicals. 


Communicate with your nearest W&T representative and he 
will gladly furnish you with complete information on the W&T 
Merchen Scale Feeder. 


WALLACE & TIERNAN M12 


COMPANY, INC. 


CHLORINE AND CHEMICAL CONTROL EQUIPMENT 
NEWARK 1, NEW JERSEY * REPRESENTED IN PRINCIPAL CITIES 
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Index 


Acidizing of Water Wells: 
Dowell Incorporated 


Activated Carbon: 
Industrial Chemical Sales Div. 


Aerators (Air Diffusers): 
Infilco, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Alr Compressors: 
DeLaval Steam Turbine Co. 
Worthington Pump & Mach. Corp. 


Air-Lift Pumping Systems: 
Worthington Pump & Mach. Corp. 


Alum (Sulfate of Alumina): 

American Cyanamid Co., Industrial 
Chemicals Div. 

General Chemical Div. 

Ammonia, Anhydrous: 

General Chemical Div. 


Ammonia Receivers: 
Worthington Pump & Mach. Corp. 


Ammoniators: 

Everson Mfg. Corp. 
Proportioneers, Ine. 

Wallace & Tiernan Co., Inc. 


Brass Goods: 
American Brass Co. 
M. Greenberg’s Sons 
Hays Mfg. Co. 

James Jones Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 


Carbon Dioxide Generators: 
Infilco, Inc. 
Walker Process Equipment, Inc. 


Cathodic Protection: 

Dowell Incorporated (magnesium 
anodes) 

Electro Rust-Proofing Corp. 


Cement Mortar Lining: 

Centriline Corp. 

Chemical Cleaning of Water 
Mains: 

Dowell Incorporated 

Chemical Feed Apparatus: 

Belco Industrial Equipment Div., 


Inc. 
Builders-Providence, Inc. 
Everson Mfg. Corp. 
Infilco, Inc. 

Omega Machine Co. 
ers Iron Fdry.) 
Permutit Co. 
Proportioneers, Inc. 
Ross Valve Mfg. Co. 
Simplex Valve & Meter Co. 
Wallace & Tiernan Co., Inc. 


Chemical Scale Removal Serv- 


(Div., Build- 


ces: 
Dowell Incorporated 

Chemists and Engineers: 
(See Prof. Services, pp. 24-27) 
Chlorination Equipment: 
Everson Mfg. Corp. 
Proportioneers. Inc 

Wallace & Tiernan Co, Inc 
Chlorine Comparators: 
Everson Mfg. Corp. 

Hellige, Inc. 


Aduertisers’ Products 


Klett Mfg. Co. 
LaMotte Chemical Products Co 
Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 


Chlorine, Liquid: 

Solvay Sales Div. 

Wallace & Tiernan Co., Inc. 
Clamps and Sleeves, Pipe: 
James B. Clow & Sons 
Dresser Mfg. Div. 

M. Greenberg’s Sons 

James one Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 
Warren Foundry & Pipe Corp. 
Clamps, Bell Joint: 

James B. Clow & Sons 
Dresser Mfg. Div. 


Clamps, Pipe Repair: 
James B. Clow Sons 
Dresser Mfg. Div. 

Warren Foundry & Pipe Corp. 


Clarifiers: 

Chain Belt Co. 

Dorr Co. 

Infilco, Inc. 

Permutit Co. 

Walker Process Equipment, Inc. 


Cleaning Water Mains: 
Flexible Underground Pipe 


ing Co. 
National Water Main Cleaning Co. 


Cocks, Curb and Corporation: 
Hays Mfg. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 


Compressors, Portable: 
Worthington Pump & Mach. Corp. 


Condensers: 

United States Pipe & Foundry Co. 
Contractors, Water Supply: 
Layne & Bowler, Inc. 


Controllers, Liquid Level, 
Rate of Flow: 
Builders-Providence, Inc. 
Infilco, Inc. 
Simplex Valve & Meter Co. 
W. Sparling 
Copper Sheets: 
American Brass Co. 
Copper Sulfate: 
General Chemical Div. 
Corrosion Control: 
Calgon, Inc. 
Couplings, Flexible: 
DeLaval Steam Turbine Co. 
Dresser Mfg. Div. 
Fairbanks, Morse & Co. 
Philadelphia Gear Works, Inc. 
Culture Media: 
Difco Laboratories, Inc. 
Dechlorinating Agent: 
Virginia Smelting Co. 
Diaphragms, Pump: 
Dorr Co 
Proportioneers, Inc. 
Engines, Hydraulic: 
Ross Valve Mfg. Co. 


Clean- 
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Engineers and Chemists: 
(See Prof. Services, pp. 24-27) 
Feed Water Treatment: 
Calgon, Inc. 

Hungerford & Terry, Inc. 
Infilco, Inc. 

Filter Materials: 

Anthracite Equipment Corp. 
Infilco, Inc 

Northern Gravel Co. 


Filters, incl. Feed Water: 

Belco Industrial Equipment Div., 
Inc. 

Dorr Co. 

Everson Mfg. Corp. 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Ross Valve Mfg Co 

Walker Process Equipment, Inc. 


Filtration Plant Equipment: 

Builders-Providence, Inc. 

Chain Belt Co. 

Difco Laboratories, Inc 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Omega Machine Co. 
ers Iron Fdry.) 

Roberts Filter Mig. Co 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
div. 


(Div., Build 


Finders, Pipe: 
Jos. G. Pollard Co., Inc. 


Fish Screens: 
Electric Fish Screen Co. 


Fittings, Copper Pipe: 
Dresser Mfg. Div. 

M. Greenberg's Sons 

Hays Mig. Co. 

James Jones Co. 

Fittings, Tees, Ells, ete.: 
Cast Iron Pipe Research Assn. 
James B. Clow & Sons 
Dresser Mfg. Div. 

James Jones Co. 

Kennedy Valve Mfg. Co. 

M & H Valve & Fittings Co. 
United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 
Flocculating Equipment: 
Chain Belt Co. 

Dorr Co. 

Infilco, Inc. 


Furnaces: 
Jos. G. Pollard Co., Inc 
A. P. Smith Mfg. Co 


Furnaces, Joint Compound: 
Northrop & Co., Inc. 


Gages, Liquid Level: 

Builders-Providence, Inc. 

Infilco, Inc 

Simplex Valve & Meter Co 

Gages, Loss of Head, Rate of 
Flow, Sand Expansion: 

Builders-Providence, Inc 

Infilco, Inc. 

Northrop & Co., Inc. 

Simplex Valve & Meter Co 

R. W. Sparling 


| 


Sept. 1949 


JOURNAL A.W.W.A. 


What’s to 
Be Said 
About Durability 


Durability in a well water system 
is something that doesn’t just 
happen. 


It has to be built-in from carefully 
made plans, extra good materials 
and a lot of know how. 


With nearly seventy years of ex- 
perience in designing, building, test- 
ing, installing, servicing—and re- 
pairing well water systems, it seems 
quite logical that Layne might know 
something about what it takes to 
create durability. 


Layne does! And that’s a very 
emphatic statement backed up by 


actual operating facts on hundreds 
of systems, many of which accord- 
ing to their tremendous production 
records, should have been worn out 
years ago, but are still humming 
along at remarkably high efficiency. 


Absolute perfection in any kind 
of mechanical equipment has never 
been achieved, but Layne can as- 
sure every buyer that their systems 
are definitely unmatched in long life 
durability,—a fact that probably 
accounts for their extraordinarily 
wide use. 


For further information, catalogs, 
etc., address: 


LAYNE & BOWLER, INC. 


General Offices, 
Memphis 8, Tenn. 
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Gasholders: 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co. 

Gaskets, Rubber Packing: 

Northrop & Co., Inc. 

Gates, Shear and Sluice: 

— Drainage & Metal Products, 
nc. 

R. D. Wood Co. 

Gears, Speed Reducing: 

DeLaval Steam Turbine Co. 

Philadelphia Gear Works, Inc. 

Glass Standards—Colorimetric 
Analysis Equipment: 

Hellige, Inc. 

Klett Mfg. Co. 

LaMotte Chemical Products Co. 

Photovolt Corp. 

Wallace & Tiernan Co., Inc. 

Goosenecks (with or without 
Corporation Stops): 

Hays Mig. Co. 

James Jones Co. 

A. P. Smith Mfg. Co. 

Greensand; see Zeolite 

Hydrants: 

James B. Clow & Sons 

M. Greenberg’s Sons 

James Jones Co. 

Kennedy Valve Mfg. Co. 

— C. Kupferle Foundry Co. 

cudlow Valve Mig. Co. 

Mueller Co. 

A. P. Smith Mfg. Co. 

Rensselaer Valve Co. 

Ross Valve Mfg. Co. 

R. D. Wood Co 


Hydrogen Ion Equipment: 
Hellige, Inc. 

LaMotte Chemical Products Co. 
Photovolt Corp. 

Wallace & Tiernan Co., Inc. 


Iron Removal Plants: 

American Well Works 

a Industrial Equipment Div., 
nc. 

Chain Belt Co. 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Jointing Materials: 

Atlas Mineral Products Co. 

Michael Hayman & Co., Inc. 

Hydraulic Development Corp. 

Leadite Co., Inc. 

Northrop & Co., Inc. 


Joints, Mechanical, Pipe: 
Carson-Cadillac Co. 

Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

Dresser Mfg. Div. 

United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 

R. D. Wood Co. 


Lime Slakers and Feeders: 

Dorr Co. 

Infilco, Inc. 

Omega Machine Co. (Div., 
ers Iron Fdry.) 

Magnesium Anodes (Corrosion 
Control): 

Dowell Incorporated 

Manometers, Rate of Flow: 

Builders-Providence, Inc. 

Meter Boxes: 

Art Concrete Works 

Ford Meter Box Co. 

Pittsburgh Equitable Meter Div. 


Build- 


ADVERTISERS’ 


Meter Couplings and Yokes: 
Badger Meter Mfg. Co. 

Dresser Mfg. Div. 

Ford Meter Box Co. 

Hays Mfg. Co. 

Hersey Mfg. Co. 

ames Jones Co. 

Mueller Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
A. P. Smith Mfg. Co. 
Worthington-Gamon Meter Co. 


Meter Reading and Record 
Books: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 


Meter Testers: 

Badger Meter Mfg. Co. 

Ford Meter Box Co. 

Hersey Mfg. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 


Meters, Domestic: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 

Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
A. P. Smith Mfg. Co. 

Well Machinery & Supply Co. 

Worthington-Gamon Meter Co. 


Meters, Filtration Plant, 
Pumping Station, 
Transmission Line: 

Builders-Providence, Inc. 

Infilco, Inc. 

Valve & Meter Co. 
mW. Sparling 


Industrial, Commer- 
cial: 

Badger Meter Mfg. Co. 

Buffalo Meter Co. 
Builders-Providence, Inc. 
Hersey Mfg. Co. 

Neptune Meter Co. 

Pittsburgh Equitable Meter Div. 
Simplex Valve & Meter Co. 

A. Smith Mfg. Co. 

R. W. Sparling 

Well Machinery & Supply Co. 
Worthington-Gamon Meter Co. 


Mixing Equipment: 
Belco Industrial Equipment Div., 


Inc. 
Chain Belt Co, 
Infilco, Inc. 


Oronation Equipment: 
Welsbach Corp., Ozone Processes 
Div. 


Pipe, Asbestos-Cement: 
Johns-Manville Corp. 
Keasbey & Mattison Co. 


Pipe, Brass: 
American Brass Co. 


Pipe, Cast Iron (and aad 
American Cast Iron Pipe Co. 
Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

United States Pipe & Foundry Co 
Warren Foundry & Pipe Corp. 

R. D. Wood Co. 


Pipe, Cement Lined: 

Cast Iron Pipe Research Assn. 
Central Foundry Co. 

James B. Clow & Sons 

Preload Companies, The 

United States Pipe & Foundry Co. 
Warren Foundry & Pipe Corp. 
R. D. Wood Co. 
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Pipe Coatings and Linings: 
The Barrett Div 

Cast Iron Pipe Research Assn. 
Centriline Corp. 

Koppers Co., Inc. 

Preload Companies, The 

Reilly Tar & Chemical Co. 
Standard Pipeprotection, Inc. 
Warren Foundry & Pipe Corp. 


Pipe, Concrete: 
American Pipe & Construction Co. 
Lock Joint Pipe Co. 


Pipe, Copper: 
American Brass Co. 


Pipe Cutting Machines: 
Ellis & Ford Mfg. Co 

Jos. G. Pollard Co., Inc. 
A. P. Smith Mfg. Co. 


Pipe Jointing Materials: 
(See Jointing Materials) 


Pipe, Steel: 
Armco Drainage & Meta! Products, 


nc. 
Bethlehem Steel Co. 


Plugs, Removable: 

James B. Clow & Sons 

Jos. G. Pollard Co., Inc. 

A. P. Smith Mfg. Co 

Warren Foundry & Pipe Corp. 


Potentiometers: 
Hellige, Inc. 


Pressure Regulators: 
Ross Valve Mfg. Co. 


Pumps, Boiler Feed: 
DeLaval Steam Turbine Co. 
Fairbanks, Morse & Co. 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Centrifugal: 
American Well Works 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Fairbanks, Morse & Co 
Peerless Pump Div., Food 
Machinery Corp. 


Pumps, Chemical Feed: 
Everson Mfg. Corp. 

Infilco, Inc. 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc 


Pumps, Deep Well: 

American Well Works 

Fairbanks, Morse & Co 

Layne & Bowler, Inc 

Peerless Pump Div., Food 
Machinery Corp. 

Worthington Pump & Mach. Corp. 


Pumps, Diaphragm: 
Dorr Co. 
Proportioneers, Inc. 


Hydrant: 
Jos. G. Pollard Co., Inc. 


Pumps, Hydraulic Booster: 
Fairbanks, Morse & Co. 
Ross Valve Mfg. Co. 


Pumps, Sewage: 
DeLaval Steam Turbine Co. 
Economy Pumps, Inc. 
Fairbanks, Morse & Co 
Peerless Pump Div., Food 
Machinery Corp. 
Pumps, Sump: 
DeLaval Steam Turbine Co 
Economy Pumps, Inc. 
Fairbanks, Morse & Co. 
Peerless Pump Div., Food 
Machinery Corp. 
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WATER FILTRATION PLANT—Ecusta Paper Corp., Pisgah Forest, N. C., Capacity 22,500,000 
gallons per day, J. E. Sirrine & Co., Greensville, $. C., C Iting Engi a 


Where Pure Water is 
more than important 
... tt is ESSENTIAL 


The consistent high quality of 
Ecusta cigarette paper depends di- 
rectly on the continuous supply of 
pure water coming from their 
Roberts equipped filtration plant 
—one of the most modern installa- 
tions in industry today. 
Municipalities as well as indus- 
of treatment and from fluent’ of cach tial plants have long recognized 
the year-in year-out dependability 
| K that is built into every Roberts 


installation. 


THE OPERATING GALLERY 


' MECHANICAL EQUIPMENT | 
Roserts Fiver MF6.CO. | 


THE PIPE GALLERY at the Front of the Filters - 7 


ROBERTS FILTER MANUFACTURING CO. 
638 COLUMBIA AVENUE . DARBY, PENNSYLVANIA 
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Pumps, Turbine: 

DeLaval Steam Turbine Co. 

Fairbanks, Morse & Co. 

Layne & Bowler. Inc. 

Peerless Pump Div., Food 
Machinery Corp. 

Worthington Pump & Mach. Corp. 


Recorders, Gas Density CO:, 
NHs3, SO:2, etc.: 

Permutit Co. 

Wallace & Tiernan Co., Inc. 


Recording Instruments: 
Builders-Providence, Inc. 
Infilco, Inc. 

R. W. Sparling 

Wallace & Tiernan Co., Inc 


Reservoirs, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Sand Expansion Gages: 
(See Gages) 


Sleeves: 
(See Clamps) 


Sleeves and Valves, Tapping: 
James B. Clow & Sons 

Mueller Co. 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Sludge Blanket Equipment: 
Permutit Co. 


Soda Ash: 
Solvay Sales Div. 


Sodium Hexametaphosphate: 
Calgon, Inc. 


Softeners: 

Industrial Equipment Div., 
nc. 

Dorr Co. 

Hungerford & Terry, Inc. 

Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 


Softening Chemicals and Com- 
pounds: 

Calgon, Inc. 

Infilco, Inc. 

Permutit Co. 


Standpipes, Steel: 
Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co 


Steel Plate Construction: 
Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 


Storage Tanks: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 
Pittsburgh-Des Moines Steel Co. 
Strainers, Suction: 


M. Greenberg’s Sons 
. D. Wood Co. 


Sulfur Dioxide, Liquid: 
Virginia Smelting Co. 


Surface Wash Equipment: 
Permutit Co. 


ADVERTISERS’ PRODUCTS 


Swimming Pool Sterilization: 
Belco Industrial Equipment Div., 


Inc 

Sere Mfg. Corp 

Omega Machine Co. (Div.., 
ers Iron Fdry.) 

Proportioneers, Inc. 

Wallace & Tiernan Co., Inc. 

Welsbach Corp., Ozone Processes 
Div. 

Tanks, Steel: 

Bethlehem Steel Co. 

Chicago Bridge & Iron Co. 

Pittsburgh-Des Moines Steel Co 


Tapping Machines: 
Hays Mfg. Co. 
Mueller Co. 

A. P. Smith Mfg. Co. 


Taste and Odor Removal: 

Industriai Chemical Sales Div 

Infilco, Inc. 

Proportioneers, Inc. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc 

Corp., Ozone Processes 
iv. 


Build- 


Telemeters, Level, Pump Con- 
trol, Rate of Flow, Gate 
Position, ete.: 

Builders-Providence, Inc. 


Turbidimetric Apparatus (For 
Turbidity and Sulfate De- 
terminations): 

Hellige, Inc. 

Wallace & Tiernan Co., Inc. 


Turbines, Steam: 
DeLaval Steam Turbine Co 


Turbines, Water: 
DeLaval Steam Turbine Co. 


Valve Boxes: 
Central Foundry Co. 
James B. Clow & Sons 
Ford Meter Box Co. 
Rensselaer Valve Co. 
A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Valve Inserting Machines: 
A. P. Smith Mfg. Co. 


Valves, Altitude: 
Ross Valve Mfg. Co., Inc. 


Valves, Butterfly, Check, Flap, 
Foot, Hose, Mud and Plug: 

James B. Clow & Sons 

M. Greenberg’s Sons 

Rensselaer Valve Co. 

R. D. Wood Co. 


Valves, Detector Check: 
Hersey Mfg. Co. 


Valves, Electrically Operated: 
James B. Clow & Sons 

Kennedy Valve Mfg. Co. 
Philadelphia Gear Works, Inc. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 


Valves, Float: 
Ross Valve Mfg. Co., Inc. 
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Valves, Gate: 
Dresser Mfg. Div. 


<ennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 
M & H Valve & Fittings Co 
Mueller Co 
Rensselaer Valve Co, 
A. P. Smith Mfg. Co. 
D. Wood Co. 


Valves, Hydraulically Oper- 
ated: 

James B. Clow & Sons 

Kennedy Valve Mig. Co. 

Philadelphia Gear Works, Inc 

Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Large Diameter: 
James B. Clow & Sons 
Kennedy Valve Mfg. Co. 
Ludlow Valve Mfg. Co. 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 

R. D. Wood Co. 


Valves, Regulating: 
Ross Valve Mig. Co. 


Valves, Swing Check: 
James B. Clow & Sons 
M. Greenberg's Sons 
Rensselaer Valve Co. 

A. P. Smith Mfg. Co. 
R. D. Wood Co. 


Waterproofing 
Inertol Co., Inc. 


Water Softening Plants: 
(See Softeners) 


Water Supply Contractors: 
Layne & Bowler, Inc. 


Water Testing Apparatus: 
Hellige, Inc. 

LaMotte Chemical Products Co. 
Photovolt Corp. 

Wallace & Tiernan Co., Inc 


Water Treatment Plants: 

American Well Works 

Chain Belt Co. 

Chicago Bridge & Iron Co. 

Dorr Co. 

Everson Mfg. Corp. 

Hungerford & Terry, Inc. 

Infilce, Inc. 

Pittsburgh-Des Moines Steel Co. 

Roberts Filter Mfg. Co. 

Walker Process Equipment, Inc. 

Wallace & Tiernan Co., Inc. 

Ww = sbach Corp., Ozone Processes 
div. 


Well Acidizing: 
Dowell Incorporated 


Well Drilling Contractors: 
Layne & Bowler, Inc. 


Wrenches, Ratchet: 
Dresser Mfg. Div. 


Zeolite: 

Hungerford & Terry, Inc. 
Infilco, Inc. 

Permutit Co. 

Roberts Filter Mfg. Co. 


A complete Buyers’ Guide to all water works products and 
services offered by A.W.W.A. Associate Members appears in 
the 1948 Membership Directory. 
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oversize water lines are 


‘DOLLAR- GOBBLERS" 


Why pay extra money for excess 
weight and material in water supply 
and force mains? By specifying 
ARMCO Steel Pipe you can get top 
efficiency and also save money. 

ARMCO Pipe diameters range from 
6 to 36 inches; wall thicknesses from 
9/64 to 1/2-inch. From that wide 
range you can match job require- 
ments with the right wall thickness in 
any diameter. You may even be able 
to select a smaller diameter than you 
expected because ARMCO Steel Pipe 
has a smooth, spun-enamel lining that 
provides utmost hydraulic efficiency. 
It prevents tuberculation, assures con- 
tinued high flow capacity and stops 
costly cleaning. 

ARMCO Welded Steel Pipe has a 
high strength-to-weight ratio that 
withstands internal or external pres- 
sures. It flexes with the load to guard 
against explosive bursting due to 


ARMCO 
WELDED STEEL 
PIPE 


A. W. W. A. 


MEETS 


vibration or sudden overload. Leak- 
age is no problem because standard 
couplings or field welding provide 
tight joints. Special prefabricated 
fittings save time and money. A wide 
variety of protective coatings meet 
specific service conditions. 

Specify ARMcCO Welded Steel Pipe 
for your next water supply line with 
full assurance of long economical 
life. Write us for complete infor- 
mation. Armco Drainage & Metal 
Products, Inc., 185 Curtis Street, 
Middletown, Ohio. 
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STARRING HAROLD PEARY—ON THE AIR 
FOR KRAFT FOODS COMPANY OVER N.8.C. 


1S BROADMINDED 
ABOUT READING METERS 


MR Tg 


Commissioner Gildersleeve tells newly hired The girls eagerly lap up Gildy’s instructions as 


| Meter Readerettes, ‘Your job is to make con- he says, ‘Accuracy is our watchword and if you 
sumers drool . . . so they'll be thirsty . . . so can't be accurate at least be on our side.” His 
| y'll drink more water.” He peers at the... explanation is quite clear. 

|, at the efficient Pittsburgh water meter. 


PITTSBURGH EQUITABLE METER DIVISION 


ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH PA. 


Atlanta Boston Chicago Houston Konsos City Los Angetes 
New York Pittsburgh Son Francisco Seottle Tulsa 


As the Commissioner concludes his instructions Seriously—when you read Pittsburgh-Empire 
on the art of meter reading, the girls’ interest meters, you reap the greater revenue that 
and enthusiasm know no bounds. They're ready results from in-built accuracy. 


to read ‘em and reap for dear old Summerfield. 


Next month brings high adventure with the girls afield 


= 
i € i = 
| = 
| 
} 
So | | | 


les 


This booklet, describ- 
ing Reilly Coatings 
for all types of sur- 
faces, will be sent on 
request. 


Conduit coated and lined with Reilly Enamel is de- 
pendably protected and insured against corrosion 
from all causes. The tough, durable Reilly coating 
completely seals and insulates the outer surface 
against its environment, preventing corrosive agen- 
cies from coming in contact with the metal. As an 
inner lining, Reilly Enamel not only affords protec- 
tion against corrosion, but also prevents tubercula 
tion and incrustation, thus insuring full capacity 


flow for the life of the pipe. 


REILLY TAR & CHEMICAL CORPORATION 
Merchants Bank Bldg., Indianapolis 4, Ind. 
500 Fifth Ave., New York 18 2513 S. Damen Ave., Chicago 8 


Protective Coatings 
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Jointed for .. . 
Permanence 


___ with LEADITE 


Generally speaking, most Water Mains are buried beneath 
the Earth’s surface, to be forgotten,—they are to a large 
extent, laid for permanency. Not only must the pipe itself 
be dependable and long lived,—but the joints also must be 
tight, flexible, and long lived,—-else leaky joints are apt to 
cause the great expense of digging up well-paved streets, 
beautiful parks and estates, etc. 


Thus the “jointing material’ used for bell and spigot Water 
Mains MUST BE GOOD,—MUST BE DEPENDABLE,— 
and that is just why so many Engineers, Water Works Men 
and Contractors aim to PLAY ABSOLUTELY SAFE, by 
specifying and using LEADITE. 


Time has proven that LEADITE not only makes a tight 
durable joint,—but that it improves with age. 


The pi r self-caulking material for c. i. pipe. 
Tested and used for over 40 years. 
Saves at least 75‘; 


THE LEADITE COMPANY 
Girard Trust Co. Bldg. Philadelphia, Pa. 


Trade Mack Rogistered US Pat Office ay 
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